POWER 


RANSMISSION 
DESIGN 


inc 


” 
2 
) 
he 
o 
a 
LS] 
2 
> 
o- 
A 4] 
a 
~~) 
a 
< 
> 


sIUVENS RICE 
3:3 w Fisst gf 
ANN ARBOR WICH 


Read by 40,000 men who specify power transmission products 


for original equipment and in-plant applications 





DYNAMIC POWER CONTROL 
ROCKFORD CLUTCH 


EXTRA THICK FACINGS GIVE LONGER LIFE 


Rockford Clutches have maximum thickness 
facings .. . up to 1/32” more friction material. 
Only the highest grade materials are used. 
Rockford’s extra long-life facings reduce scoring 
and greatly cut costs of downtime, replacement 
and labor. 


TORTURE PIT TESTING ASSURES 
SAFE OPERATION 


Torture testing pits burst clutches to bits! At 
specified intervals, clutches are removed from 
the production line to undergo severe centrifu- 
gal tests. These clutches are spun to destruc- 
tion but must withstand predetermined high 
speeds and specified time limits. 


STRONG CONSTRUCTION WITHSTANDS 
RUGGED SERVICE 


Corrosion resistant discs are made ot high car- 
bon spring steel. Heat treated cast iron im- 
proves grain structure of pressure plates. Strong 
construction is Rockford’s key to long and 
rugged service. 


VIBRATION-FREE CLUTCHES OFFER 
SMOOTHER ENGAGEMENTS 


Smooth engaging Rockford Clutches are vibra- 
tion-free! Rockford Clutch eliminates vibration 
through dynamic and static balancing. Clutch 
vibration can ruin bearings and crack housings. 
Minimum inertias prevent gear ciashing and 
delayed shifting. 


PRECISE PRODUCTION MEANS 
PRECISE PERFORMANCE 


Each Rockford Clutch component is precision 
built. Rotary surface grinding assures uniform 
thickness. Discs are checked carefully for dish 
and run-out. Inspectors check close tolerances 
for flatness by pressure and weight-drop drag 
machines. 


If you need clutches for original equipment or 
for replacement, Rockford Clutch offers the 
highest quality in power’ control. From re- 
search to inspection, Rockford Clutches are 
designed and built for long, rugged and reliable 
service. Rockford offers an ultra-wide range of 
power controls for all industries. Write today 
for illustrated brochure. 


ROCKFORD CLUTCH FW: 


1331 EIGHTEENTH AVE., ROCKFORD, ILLINOIS 


Export Sales Borg-Warner International * 36 So. Wabash, Chicago, Ill. 
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we MAUPEY une 
INCLUDES THE DRIVE 


like d top scorers Shots | mars RIGHT 


FOR YOU 


maurey <@ 
drives 


keep power 
producing at the 
pay-off point 


Productive power at the pay-off point 
... that’s what a top-scoring forward 
gives his team, and what a Maurey 
Drive gives you. That is why with 
Maurey Drives you face the tough Wedee Drives 
schedules confidently. You know you 
can count on continuous flow of 
maximum productive power from 
motor to machine. 
Maurey is your sound drive source 
because Maurey concentrates its en- 
gineering, research, manufacturing 
and service facilities on providing 
complete and effective power trans- 
mission. The Maurey line includes 
FHP and Multiple V-Belt Drives, 
Super Wedge Drives that save vital 
space and weight; compact Positive 
Drives; Variable Speed Drives and Maurey matic 
Roller Chain Drives. At Maurey, all ee 
the above types of drives are fairly 
appraised in relation to your particu- 
lar need; no type is arbitrarily ruled 
out. Maurey Field Engineers are at 
your service. Catalogs and Manuals 
Tre Maul name on on request. You are invited to write 


sheaves, sprockets, belts or or phone for inf ati Spring Loaded Pulleys 
chains guarantees top per- Tr phone for information. 


formance, and trouble-free - 
h er hours. { «) 
orsepow ur ® \ 
o' 
MANUFACTURING CORPORATION Sprocket 
2907-23 South Wabash Avenue, Chicago 16, Ill. 
Telephone: DAnube 6-515! 


Variable Speed 
Drives 
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FAST SERVICE FROM THESE MAUREY WAREHOUSES Roller Chains 
CLEVELAND: 3200 Lakeside Avenue, Phone: MAin 1-9471 
KANSAS CITY, Mo., 1728 Walnut, Phone: BAltimore 1-3330 | 
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THE OLD WAY 


ee REDUCED VOLTAGE STARTING EQUIPMENT 














THE NEW Rawson WAY 


oe ACROSS THE LINE STARTING 








AN ORDINARY COUPLING 








RAWSON CLUTCH COUPLING 


WHAT RAWSON CLUTCHES WILL DO FOR 


NO-LOAD MOTOR STARTS — Rawson clutches engage 
at a pre-selected RPM, therefore motors start under “no-load” 
conditions. Thus, starting current is lower and motor acceleration 
time is reduced to a fraction of a second. 


SMOOTH, SHOCK-FREE STARTING — For any load 
from fractional to 3,000 horsepower, Rawson starts are smooth 
and gradual. Even the most delicate equipment and fragile 
materials are protected. 


NO POWER LOSS —At normal running speed, Rawson 
clutches operate with zero percent power loss. Fluid type clutches 
have at least a 4% loss. 


ACROSS-THE-LINE STARTING —The purchase of costly 
reduced voltage starting equipment is no longer required. With 
Rawson “no-load” starts, motors can utilize low-cost across-the- 
line starting. 


YOU CAN USE SMALLER MOTORS —With Rawson “no- 
load” motor starts and cushioned starting of loads, motor size can 
be selected for running power only—this may reduce required 
motor capacity by as much as one-half. Also, on high inertia 
loads, Rawson clutches eliminate the need for expensive high- 
torque motors—standard NEMA B motors can be used. 


CONTROLLED ENGAGEMENT-—Cenrrifugal force causes 
a Rawson clutch to gradually engage at a pre-selected RPM as 
it is brought up to running speed. Engagement can be further 
controlled by using Rawson clutches having a delayed engage- 
ment feature. For internal combustion engines and turbine appli 
cations, this delayed engagement feature assures “no-load” during 
warm-up periods. Delayed engagement Rawsons are also ideally 
suited for dual drive (standby) installations. 


AUTOMATIC OVERLOAD PROTECTION Power 
transmission system components are never subjected to the 
stresses of a continuing overload—Rawson clutches automatically 
slip until the overload condition is corrected. 


FREQUENT MOTOR REVERSAL~Because the Rawson 
design permits driving in either direction, provides “no-load” 
motor starts, and assures smooth starting of driven equipment, 
frequent load reversals are accomplished without overheating 
the motor. 


REDUCED MAINTENANCE COSTS — Shock loadings 
are absorbed by Rawson clutches—stresses are not transmitted 
to gear trains or other components of drive system. Thus, expen- 
sive repairs and downtime are kept to a minimum. 
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NEW ® RAWSON 


CENTRIFUGAL CLUTCHES & CLUTCH-COUPLINGS 


Permit Use of Smaller Motors ...Lower Starting 
Equipment Costs... Provide Cushioned Starting of 
Driven Equipment... Automatic Overload Protection 


Rawson clutches and clutch-couplings are of all-metal 
construction to assure longer life and maximum horse- 
power capacity per size. They drive in either direc- 
tion and provide slip-free power at normal operating 
speeds for applications up to 3000 horsepower. 


‘no-load” 
starting of motors: acceleration time is much faster; 
starting current is greatly decreased; across-the-line 
starting can replace costly reduced voltage equipment; 
and based on lower starting current required, smaller 
motors can often be employed. 


Because the Rawson design permits 


The cushioned starting feature of Rawson clutches 
frequently permits using NEMA “B” or standard 
squirrel-cage motors for high inertia loads instead of 
expensive special high-torque motors. Also, delicate 
equipment is protected by this elimination of starting 
shock. On any type of equipment, overloading or 
jamming will cause a Rawson clutch to slip—protection 
is automatic and positive. 

Rawson clutches function as direct-drive clutch- 
couplings (in-line, shaft-to-shaft connection) or as 
indirect-drive clutches through V-belts, chains or 


gearing. For internal combustion engines and turbine 
applications, Rawsons can be furnished with a delayed 
engagement feature that provides “no-load” starting 
and warm-up idling. As the driving unit is accelerated, 
the Rawson will engage at a pre-selected R.P.M. There 
is no slipping or power loss at normal running speed. 
This same delayed engagement feature makes Rawson 
clutches ideal for dual drive or standby applications 
automatic disconnect and predetermined engagement 
speed is provided for both prime movers 


Rawson clutches are simple in design for economy 
and reliability; they never require adjustment; heat- 
checking and brake-fade are eliminated; indirect drive 
clutches utilize standard “QD” type sheaves and direct 
drive clutch-couplings use “QD” type bushings for 
ready adaptability to every standard shaft size. 


For higher efficiency, lower costs, reduced mainte- 
nance and full overload protection, specify Rawson 
automatic centrifugal clutches and clutch-couplings 
These modern centrifugal clutches and their applica- 
tions are fully described in the Rawson catalog—ask 
your Rawson distributor or write for your copy. 
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Typical torque and current characteristics of a standard NEMA 
B motor. Because Rawson clutch does not fully engage until 
after peak torque speed “A” is reached, motor acceleration time 
is much faster, peak current period is greatly decreased and motor 
operates more efficiently “B”. Thus, smaller motors and across- 
the-line starting can be used. 
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PRECISION. POWER TRANSMISSION PRODUCTS 


FORMSPRAG 
Over-Running Clutches 


These modern sprag-type clutches pro- 
vide greatest torque, precision and life 
on any over-running, indexing or back- 
stopping application. 
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REVILOK 


Dual Torque-Locking 
& Positioning Devices 


These multi-purpose devices stop feed- 
back torque; provide two-directional 
drive, positioning over-running, back- 
stopping and load-releasing. 


Circle No. 14 on Reader Service Card 


JANUARY, 1961 








JANUARY 1961 


volume 3 number 1 


KEITH A. CARLSON 
editor 

J. J. BUNTING 
associate editor 
KENNETH MARSHALL 
assistant editor 
HENRY LEFER 
eastern editor 
SCHOLER BANGS 
western editor 

DR. DAVID KINSLER 
distilled writing 
ALARIC MAUSSER 
art director 
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Before going further, tear out 
a Reader Service Card which 
you will find bound into this 
issue. Fill it out as you read 
and mail it when you're done. 
We'll act on your request 
immediately. 
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FEATURE 
DC MOTORS—A SELECTION PRIMER 


IDEAS 
PLANETARY GEARS, MAGNETIC CLUTCHES GIVE HIGHLY 
ACCURATE REMOTE CONTROL 


GEAR TRAIN REVOLVES TO CHANGE SPEED 


GYRATING SHAFT TRANSMITS CRUSHING FORCE 


UNWINDING LINKS TRANSMIT LINEAR FORCE 


OFFSET TURNTABLE DRIVES 12 SPINDLES, ACCELERATES 
EACH ONE INDIVIDUALLY 
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WHEN TO USE PRELOADED BEARINGS 
By Hudson T. Morton 
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What are your V-Belt needs? 
DURKEEH-ATWOOD solves them! 





When you buy V-Belts, you want full-rated power trans- 
mission, consistent performance and long, trouble-free life. Industry’s most 
Power drive problems vary from industry to industry and complete 
machine to machine, whether OEM or replacement. Durkee- V-Belt Line 
Atwood can meet any of your V-Belt needs with the right DA 358 _V-Belts + DA 
belt, a belt made with the newest high tenacity fibres, care- Shield’ Multiple a= 
fully engineered and thoroughly tested for performance. For peerete Eee’ eee 
any of your V-Belt needs, or for drive design assistance, Destile V-Bette var ¥ 
contact your nearest Durkee-Atwood distributor or factory ing . Railroad Belting 
representative. Or write direct to Industrial Division, Stardy-Link Belting. 


Durkee-Atwood Company, Minneapolis 13, Minn. 











Look for the | DA On Your V- Belts 


DURKEE-ATWOOD V-BELTS 


DURKEE-ATWOOD COMPANY MINNEAPOLIS 13, MINNESOTA 
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NEW MASSIVE 


MC NYLON 


PLATE 


NOW AVAILABLE! 


* Huge MC Nylon plate—the largest ever produced—is now available for wear plates 
panels, tooling, fixtures and other applications which need nylon’s unique mechanical 


or structural properties. 


Polymer’s exclusive revolutionary new processing techniques make production of large 


plate practical with price reductions of 15% 


under nylon plate presently available 


Standard stock availabilities now include thicknesses from 2” up to 4” and in 2’ by 4 


sections. Availabilities to date were lim- 
ited to 1%” maximum thickness in 10” 
widths. MC Nylon now opens new design 
possibilities and manufacturing economies 
On special order plates of over 6” thick- 
ness in sections of 4 foot widths and 10 
foot lengths can be supplied. 

In tubular bars, the specially formulated 
bearing material now costs less than con- 
tinuous cast bronze bushings of similar 
size, with prices up to 50% below other 
nylons. 

MC Nylon tubular bars are made in OD's 
from 2” to 15” with wal! thicknesses of 
¥%e", Ye", %” and 1”. Rod up to 17” 
diameter is also available with special 
larger sizes and shapes made to order. 
Supplied in Polypenco blue. 


Call or write for full information. 


haa (dustrial plastics 
aie 


The Polymer Corporation 

of Pennsylvania 

Reading, Pa. 

Export Polypenco, Inc., Reading, Pa., U.S.A. 
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ALL NEW 
FRANKLIN 
STANDARD 
MOTORS 
WEIGH 

UP T0 30% 
LESS THAN 
ORDINARY 
INTEGRAL 
MOTORS 


Read about this engineering accomplishment on the next two pages ... aiso on the next page —news of a 


contest for design engineers only!! 
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ALUMINUM CONSTRUCTION of the new Franklin 
motor gives the designer terrific weight ad- 
vantages, plus faster heat dispersion and free- 
dom from rust and corrosion. Strong, too 


QUICK-CONNECT TERMINAL BOARD comes pre- 
connected to your specified voltage. Eliminates 
time-consuming taping and wiring. And your cus- 
tomers can change the voltage in 1 minute flat! 


PRELUBRICATED AND DOUBLE SHIELDED BEAR- 
INGS absolutely exclude all contaminants, elim- 
inate the chief cause of motor bearing failure. 
Internal labyrinth seal keeps the grease in the 
bearings, out of the windings. 








Franklin Integral Motors 
are made of Aluminum... 


YET THEY’RE STRUCTURALLY STRONGER THAN COMPARABLE CAST-IRON MOTORS! 





Here’s news of a new, feather- 
weight motor you can apply now 
to your product. 

Franklin Electric has designed 
an integral HP motor that gives 
you the light weight of aluminum 

. with a shock resistance greater 
than cast iron! 

Aluminum frame, end-bells, ro- 
tor, and conduit box are combined 
to give you an average of 30% 
less weight per motor rating. 

You actually design weight out 
of your product by using this new, 
lighter motor. You'll need less brac- 
ing and support. And the Franklin 
lightweight is far easier to handle 
on your assembly lines. Less work- 


How many times could you have 
used these other Franklin features: 


1. Pre-packed, double shielded 
bearings that absolutely exclude 
contaminants (chief cause of 

bearing failures in ordinary 
motors). There’s an unusual 
labyrinth seal on the shaft that 
keeps grease in the bearings, not 
on the shaft. And a grease res- 
ervoir that practically elimi- 
nates the need for regreasing. 


Quick-connect terminal board 
that arrives pre-connected to 
your specified voltage. No more 
taping and wiring. Terminal 
connectors make line connec- 
tions in a matter of seconds. 


4. Inherent protector space built- 
in to the conduit box. The clean 
lines of this motor will stay 
clean. No add-ons. 

Identical NEMA single and 
polyphase motor frame Sizes 
They’re completely interchange- 
need 
extra bases in stock. 


able, so you carry no 
And plenty more designer-request- 
ed features that can help you cut 
costs and increase the efficiency of 
your motor-driven product. For the 
complete story, just send in coupon 
below for a free, full-color bro- 
chure which explains this new mo- 
tor line in detail. And while you're 
at it, enter the Franklin “Name the 


Aluminum Motor’ contest ex- 


er fatigue, faster assemblies. What's 
more, your shipping costs go down 
automatically with the over-all 
weight reduction! 


Two-year guarantee from date 


plained below. Send in the coupon 
of manufacture. 


today. 


\ 
a h {> 


@ Franklin Electric Co., Inc. 


BLUFFTON, INDIANA 


Aluminum has other advantages 
for you, too: greater thermal con- 
ductivity for cooler running, and 
a high resistance to rust and cor- 
rosion. 


Name the Aluminum Motor Contest... for Design Engineers only ! 


WIN A FULLY EQUIPPED STARCRAFT ALUMINUM BOAT AND EVINRUDE MOTOR! 
Send your suggestion for a name for the all-new Franklin aluminum motor on the coupon 
at right. First prize—a 16 ft. Starcraft aluminum ‘‘Jupiter” runabout and a 40 h.p. 
Evinrude outboard motor. Twenty additional runner-up prizes of deluxe aluminum golf 
carts. Enter now, while the coupon is right in front of you. Here’s all you have to do: 
1. Send to Franklin Electric Company, Inc., your name suggestion, which reflects either 
a use or a feature of the motor. For example: OEM motor, Alumaline motors, etc. 
Send as many names as you please. 
. Prize winners will be chosen by an impartial panel of judges who are not employees Name 
of Franklin Electric Company, Inc. 
. Your entry must be in by February 28, 1961. 
. There’s nothing to buy—just send your name suggestion. 
. That’s absolutely all there is to it. In addition, your entry will automatically bring 
you a full-color informative brochure on the new Franklin aluminum motor. 
. Employees of Franklin Electric and its advertising agency are not eligible to par- 
ticipate as contestants. Contest offer not valid in states which prohibit such contests. 


SEND YOUR ENTRY TO: 

Franklin Electric Company, Inc. 
Name-the-Aluminum Motor Contest 
Bluffton, Indiana 





Company 





Address 





City State 





Suggested name for the new Franklin motor; 
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SNacversing 
TRANSMISSIONS 


5 models 8 and 28 h.p. 
with power packed 
versatility 


5231 
2 speeds forward 


SPECIFICATIONS 


Model No 5231 5201 
; pea 1.97:1 | 3.16:1 
Reduction Forward 3 34:1 





Ratio Reverse 3.37:1 | 3.16:1 
Power Up To 28 HP 28 HP 
Max. Input Torque in. Ibs.} 1000 1000 
Max. Input Speed RPM 2400 2400 
a, “Long | 15'46”] 11%” 
Dimensions Wide 14” 13%” 
High 14%” 144%” 


SNOW-NABSTEDT 


Industrial Division 




















~ Ctuansnuision Cngthits 
Ease Me For Over Half a° Century 
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NEWS 


from the power transmission field 


Boom slewing drive develops 8,600,000 in.-lb torque 


When Zulia lowers the boom, it us- 
ually means a big clean-up in Mara- 
caibo. 

But the sailors don’t mind a bit. 
“Zulia” is a 580-ft long 
dredge, at present being used to deep- 


vacuum 


en access channels in Maracaibo har- 
bor. Built in their Kure, Japan, ship 
yards by National Bulk Carriers, Inc., 
her outstanding feature is a discharge 
boom mounted amidships that rotates 
180 degrees. When swung at right 
angles to the ship, Zulia’s boom ex- 
tends 328-ft past the hull so that it 
can discharge waste well beyond a 
channel’s edges. 

This boom contains a 57 in. diam- 
eter pipe and is mounted on an 85-ft 
rotating base driven by a Cone-Drive 
double-enveloping worm gear reducer 
on deck. The reducer assembly con- 
sists of two primary reducers of 20:1 
ratio, 18 in. center distance, and one 
secondary reducer of 50:1 ratio with 

1 in. center distance. Total reduc- 
tion is 1000:1. Two electric motors 
totaling 273 hp power the primaries 


at 1150 rpm which results in an out- 
put torque of 8,600,000 in.-lb from 
the reducer. In an emergency, the sys- 
tem can produce 22,500,000 in.-lb 

sufficient to stow away the boom in a 
75 mph wind. The vertical output 
shaft of the reducer chain-drives a 
giant pulley (about 80 ft dia) on the 
boom’s rotating base. Ten other Cone- 
Drive work the ladder 
winch, trunnion winch, breasting 


reducers 
winch drag head and ball joint winch. 
For action, the dredge lowers four 


drag heads (sort of vacuum cleaners) 
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When you think about gearing... 
CINCINNATI 


CUSTOM GEARS and GEAR BOXES 
permit complete freedom in design. You 
specify and get gearing made precisely 
to your exact requirements. 


Ask for this brochure—CINCINNATI cus- 
tom gears are made in all types to 72” 
diameter cut teeth, 39” shaved teeth, 25” 
ground teeth. 


better still...Send us your prints for quotation 


HE CINCINNATI GEAR CO. 
Cincinnati 27, Ohio 
Custom Gear Makers Since 1907 GEARS, good gears only 
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IN BRASS AND STEEL 
1414° AND 20 


PRESSURE ANGLES 


WITH STANDARD OR WIDE 
FACE WIDTH 


A complete line of 
industry standard 
gear rack from 
3 to 64 Pitch 


Available Through 
Leading Power Transmission 


Distributors 


GLOBE STOCK GEAR DIVISION 
‘34th and Clearfield Streets 
Philadelphia 32, Pennsylvania 
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to the ocean floor where they suck up 
over 6000 cu yards of sand an hour. 
Each drag head cuts a 3-mile long, 6- 
ft wide groove on the bottom every 
hour. Depth of groove depends on the 
type bottom being worked. 

Zulia will be busy for the next three 
years. She is on charter to the Vene- 
zuelan government to scoop out 22 
miles of channels to a depth sufficient 
for the larger tankers. 


1960 Miniaturization 
Awards open for entries 


Nominations for the 1960 Minia- 


| turization Awards competition, spon- 


sored by Miniature Precision Bear- 
ings, Inc., are coming into the Com- 
mittee’s headquarters in Keene, New 
Hampshire. 


The Award itself is an original 


sculpture symbolizing miniaturiza- 
| tion. Certificates of excellence are giv- 


en for other outstanding entries. The 
winners are chosen by an independ- 
ent committee of experts from indus- 
try, government and the technical 
press. 

Last year, the competition attracted 
more than 100 entries from leading 
corporations, research centers and ed- 
institutions. The 

A. McLean, component 


ucational winner 


was David 


| engineer, Bell Telephone Laborato- 


ries, for his sputtered tantalum tech- 
nique in producing microminiature 


| components and circuitry. 


A kit containing detailed informa- 
tion for entrants is available from 
William Hutchinson, Secretary of the 
Awards Committee, Box #604, 
Keene, New Hampshire. Last date for 
entries is Jan.: 10th. 


Twin Disc to expand 


| product line 


Twin Disc Clutch Co., Racine, 
Wis., plans to include power shift 
transmissions and universal joints in 
its product line. This will enable the 
company to offer a complete engine- 
to-axle line of power transmission 
components. 

The line of U-joint assemblies, 
scheduled for production in early 
1961, will be built under license from 


the West German firm of Gelenkwel- 
lenbau GmbH. Capacities will range 
from about 2000 to 5000 lb-ft of 
torque. Now in prototype testing 
stage, these assemblies will be made 
at the company’s Hydraulic Division 


plant in Rockford, Ill. 


New Simplatrol distributor 


Simplatrol Products Corp. of Wor- 
cester, Mass., has appointed the B & B 
Motor and Control Corp. of New 
York to be one of its distributors. 
Simplatrol specializes in making elec- 
tric clutches and brakes. B & B Mo- 
tor will serve the New York-New Jer- 
sey area. 


New NLGI Glossary 
for sale 


Kansas City, Mo.—The NLGI Glos- 
sary, a compilation of terms and de- 
finitions for the lubricating grease 
industry has been distributed to all 
members of the Institute. Extra 
be bought for fifteen 
cents each by members and twenty 
five cents each by non-members by 
applying to the National Lubricating 
Grease Institute, 4638 J. C. Nichols 
Parkway, Kansas City, Mo. 


copies may 


MPTEDA makes Bowman 
Committee chairman 
President Warren M. Pike has ap- 
pointed H. Merrill Bowman (vice 
president, T. B. Wood’s Sons Co.) to 
be chairman of the Allied Committee. 
This committee, composed of all 
allied members of the Mechanical 
Power Transmission Equipment Dis- 
tributors intended 
mainly to enlarge distributor mem- 
bership from the ranks of qualified 
power transmission specialists. It will 
also serve as a forum for manufac- 
turer members to recommend pro- 


Association, is 


grams and policies for consideration 
by distributors. 

Bowman plans to call the first meet- 
ing of his committee in early Febru- 
ary. 


Durkee-Atwood moves 


Eastern offices and warehouses of 
the Durkee-Atwood Co. are being 
moved from Newark into new and 
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larger quarters in Kearny, N. J. Fa- 
cilities for heavy freight handling in 
the modern one-story building will 
mean larger stocks and more rapid 
handling of orders. Complete stocks 
of sheaves and pulleys for all types 
of power drives will be maintained, as 
well as all types of industrial V-belts, 
automotive fan belts, hose, sponge 
rubber and Dor-Tite. 


AFBDA elects Timble 
chairman 

The directors of the Anti-Friction 
Bearing Distributors Association an- 
nounce the election of Frank P. Tim- 
ble as chairman of the board of di- 
rectors. Timble is president of Bear- 
ing Headquarters Co., Chicago, Ill. 
The annual meetings of AFBDA were 
held in Chicago in October. 


American roller chain 
ratings published 


The Association of Roller and Si- 
lent Chain Manufacturers has pub- 
lished complete horsepower ratings 
for American roller chains in a book- 
let costing $1. These ratings are the 
result of research into roller impact 
forces, dynamic tension, and eff- 
ciency in order to predict more accu- 
rately the chain’s wear life under 
given conditions. 


New cutter head 
for gear shavers 





A feature of the improved models 
of Red Ring gear shaving machines 
is the new cutter head design, in 
which the shaving cutter nut can be 
loosened or tightened with the out- 
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* unbreakable malleable housings 
* Timken tapered roller bearings 
* eccentric locking collar 

* labyrinth grease seals 

* elongated bolt holes 


Feature by feature, compare this new Browning bearing unit with any 
other. It is the only heavy duty roller bearing with eccentric locking collar, 
ensuring firm grip to the shaft. It is designed with housing of unbreakable 
malleable, which provides extra strength, permits more compact design, 
lighter weight. And it incorporates a new tapered roller arrangement specially 
designed by Timken for Browning, to compensate automatically for normal 
misalignments. Labyrinth seals retain the lubricant, shut out dirt; elongated 
bolt holes provide wide adjustment and maximum interchange. 

Browning distributors, coast-to-coast, stock these new tapered roller bear- 
ing units in 24 shaft sizes from 1%” to 4”; completely assembled, ready for 
use. Ask your distributor for full information and new descriptive bulletin 
BU-102A. Or write Browning Manufacturing Company, Maysville, Kentucky. 


EEE eR omc 
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Differential assemblies precision 
crafted by Specon for drives and trans- 
missions are available as gear boxes 
alone. These task-proven assemblies 
offer the built-in advantages of Specon 
units: extreme accuracy, low mainte- 
nance, rugged, space saving construc- 
tion. Seven basic models are rated 
from 1 hp. to 75 hp. Specials and units 
for higher power can be supplied. The 
Specon units are particularly well 
suited for such applications as phase 
and register control, speed control, 
torque dividing, overriding, cycling and 
balancing operations. 

For full information on Specon 
gear boxes, drives and transmissions 
write to: 


STRATOS: 


A DIVISION OF FAIRCHILD ENGINE AND AIRPLANE CORPORATION 
Industrial Products Branch 
Route 109, West Babylon, L. I., New York 
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board support bearing in place. This 
avoids the possibility of bending the 
cutter shaft or brinelling the bearings 
when using a wrench on the cutter 
nut. Five preloaded ball bearings sup- 
port the cutter shaft in the head—a 
duplex arrangement at the rear and a 
triplex at the front. 

The new cutter head, made by Na- 
tional Broach and Machine Co., 
comes in two sizes, takes either 9 in. 
or 12 in. max. diameter cutters. It’s 
used on Model GCU-8, 12 and 18 in. 
gear shaving machines, for finishing 
the tooth surfaces on spur and helical 
gears. 

The Model GCI 


versal machine for both conventional 


shown is a uni- 


and diagonal shaving, with an auto- 
matic differential upfeed mechanism. 


Link-Belt forms 
international division 


Operations of Link-Belt Company’s 
new international division will cover 
Africa (Link-Belt Africa Ltd. of 
Springs, South Africa), Brazil (Link- 
Belt Engenharia, Sao Paulo) and 
Australia (affiliated Link-Belt Pty. 
Ltd. of Marrickville, New South 
Wales). 

For Europe and the Mediterranean 
countries, the company has organized 
a new subsidiary, Link-Belt S.A., in 
Geneva, that will serve licensees in 
Italy, France, Great Britain and Bel- 


gium and serve as a base for foreign 


sales reps in the area. 


THAL 


Headquarters of the international 
division will be in the company’s ex- 
ecutive offices in Chicago, with Don- 
ald E. Thal as general manager. Thal, 
who has been with Link-Belt for 24 
years, was formerly general manager 
of its Pacific Central Division. 


COMING 
EVENTS 


JANUARY 1961 
Date to be announced 


American Gear Manufacturers As 
sociation, Automotive Gearing 
Committee, Detroit, Mich. 


Society of Automotive Engineers, 
Annual Meeting, Cobo Hall and 
Convention Arena, Detroit 


American Society of Lubrication 
Engineers, Bearing Symposium on 
design and lubrication of bear 
ings in heavy industry. Penn 
Sheraton Hotel, Pittsburgh 


American Gear Manufacturers As 
sociation, Machine Tool Gearing 
Committee, Washington, D. ( 
Also Shaft-mounted Reducer Task 
Committee, Chicago, Ill. 


American Gear Manufacturers As 
sociation, Industrial Relations 
Council, Chicago, Il. 


FEBRUARY 


26- American Institute of Mining, 

Mar. 2 Metallurgical, and Petroleum En 
gineers, Inc., Annual Meeting, 
Chase & Park Plaza Hotels, St 
Louis 


MARCH 
6- 7 American Gear Manufacturers As 
sociation, Bevel Gear Committee, 


Detroit, Mi h. 


American Gear Manufacturers As 
sociation, Gear Rating Committee, 
Washington, D. C. 


14-16 


Society of Automotive Engineers 
Automobile Meeting, Detroit. 


American Gear Manufacturers As 
sociation, Aerospace Gearing Com 
mittee, Boston, Mass. 


APRIL 


4- 7 Society of Automotive Engineers, 
National Aeronautic Meeting (in 
cluding production forum and en 
gineering display), Hotel Com 
modore, New York. 


Council of Engineering Society 
Secretaries, Hotel Roosevelt, New 


York. 
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Designing a new drive? 
Gates Super HC High Capacity V-Belts 
Save drive space, weight, money 


CONVENTIONAL 


GATES 
SUPER HC 
V-BELT DRIVE 


If you are designing a new drive, or if the belts 
and sheaves of a conventional V-belt drive must 
be replaced, you will benefit many ways by in- 
stallinga Gates Super High Capacity V-Belt Drive. 

Gates Super HC V-Belt unites new, high per- 
formance materials with a basic change in the 
shape of the belt itself. Because of this, it is able 
to handle up to 3 times the horsepower of a con- 
ventional V-belt in the same space... cut drive 
costs as much as 20%... and reduce drive weight 
20% and more. Guards can be smaller. Bearing 
loads are less, increasing bearing life. And the 
drive can operate at belt speeds up to 6000 ft/min 


without dynamic balancing! 





Need replacement V-Be/ts? 


Longer belt life makes Gates Hi-Power 
V-Belts industry's No. 1 choice 


e Concave Sidewalls (u.S. Pat. No. 1813698)— 
It is easy to see why Gates Hi-Power 
V-Belts give far longer belt life than ordi- 
nary V-belts. Just make this simple test: 
Bend a Gates V-Belt as if it were going 
around a sheave. Feel how the concave 
sides (Fig. 1—A) fill out... become per- 
fectly straight (Fig. 2—A) to make full 
contact with the sides of a sheave. The-belt 
thus grips the sheave evenly and distrib- 
utes wear uniformly across the sides of the 
belt, lengthening belt life. 


e Precisely-Engineered Arched Top—The 
arched top (Fig. 1— B) of the Gates 


FIG. 1 
FIG.2 


Hi-Power V-Belt prevents any distortion 
of the tensile section cords as the belt 
bends around the sheave. The load is 
uniformly distributed with each cord car- 
rying its full share. 
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GATES SUPER HC 
DESIGN ELIMINATES 
SPEED REDUCER 
...Saves $500 


The 20” x 40” single-roll crusher shown 
above is used by the Middle Pennsylvania 
Coal Corp., Madera, Pennsylvania, for the 
primary crushing of bituminous coal 
Originally, because of space limitations 
with a conventional V-belt drive, a speed 
reducer was required in lowering the 1800 
rpm motor speed to 140 rpm for the crusher, 
In designing the drive for this crusher, 
C. W. Davis, president of the coal com- 
pany, was assisted by the Gates Field 
Engineer for the mid-Pennsylvania area. 
They found that by using a compact 
Gates Super High Capacity V-Belt Drive, 
a direct reduction of speed could be ac- 
complished, eliminating the speed reducer. 
At their request, the crusher manufac- 
turer grooved the 36” flywheel to handle 
Super HC Belts instead of conventional 
B-section belts 
Mr. Davis tells us, “By using the Gates 
Super High Capacity V-Belt Drive, we 
were able to save about $500 on the 
installation.” 





Your nearby Gates Field Engineer is 
an experienced, fully-qualified drive 
design expert. To contact him for 
help in designing a new drive, or for 
quick delivery of replacement V-belts, 
call your nearby Gates Distributor. 


Building th 


future on OU 3) 


> 
The Gates Rubber Co. 


DENVER, COLORADO 


of progress 
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PRODUCT NEWS 


Air clutch 


Special feature of the Model MW 
Clutch is the versatile mounting ar- 
rangement which permits attachment 
anywhere along a shaft, or to a mo- 
tor. (Center shaft mount shown) Unit 


is self-adjusting and is both a clutch 
and motor sheave. No rotary joint is 
needed. Hooks to air line. Control 
can be manual or automatic with 
special control panel attachment. Con- 
nects with “3V” belts, or pilot mount 
for special sheaves and sprockets. 

Horton Mfg. Co., Inc., Minneapolis, 
Minn. 
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New Syncrogear reducers 


Double reduction Syncrogear reduc- 
ers feature an improved gear arrange- 
ment for high-speed, low-torque 
work. Two types of gear train con- 


struction, according to rating—Type 
GDO with normal double reduction 


16 


and Type GLO, also double reduc- 
tion, but with a duplex gear arrange- 
ment that uses two primary gears and 
two final pinions to share load from 
high speed pinion to low speed out- 
put gear. Hardened helical gears 
throughout. 

Other design details: direct con- 
nection to motor and direct or V-belt / 
chain drive connection to take-off 
shaft; solid cast, one piece, cast iron 
housing; optional non-reverse back- 
stop and dip lubrication. Capacities 
of % to 75 hp, with ratios of 5 to 47.4. 
U. §. Electrical Motors Inc., Los 
Angeles, Calif. 
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Variable speed drive 

Rated 25 hp at 1750 rpm, the #1325 
Roto Cone variable pitch pulley, used 
with an adjustable motor base, a belt 
and a companion V-groove sheave, 
will convert any constant speed motor 
to an infinitely variable speed drive. 


A rack and gear arrangement imparts 
a positive and equal linear movement 
to each pulley disc. Movement of one 
disc is opposite to that of the other, 
so the belt travels a fixed center line 
in the V-groove sheave. Sizes and hp 
ranges from % hp through 25 hp at 
1750 rpm. 
Gerbing Mfg. Corp., Elgin, II. 
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Differentially-coupled 
clutches 

Model 201-100-1 shown includes an 
integral anti-backlash brake. Input 
and output shafts and the 1.062 dia 
mounting pilot are all at one end. 


The .375 dia input shaft may be 
driven in one direction continuously 
while the .187 dia output shaft re- 
mains stationary or is driven in either 
direction, depending on which of 3 
sets of terminals are energized. Brake 


locks the output shaft to the hous- 
ing with a zero backlash grip if the 
power fails. All stainless steel de- 
sign, with molybdenum disulphide- 
impregnated sleeve bearings. Coil ter 
minals are inside the unit to prevent 
damage; wear of the friction facings 
does not impair clutches. Unit shown 
weighs 16 oz. Normally wound for 24- 
28 vdc, but other voltages are avail- 
able. 

Marketing Computors, Inc., Floris- 
sant, Mo. 
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Sight feed valves 


Redesigned heavy duty sight feed 
valves (4, % and % in. pipe thread), 
control and show the volume of a 
lubricant. Flow is adjusted by needle 
valve. Improvements include an en- 
larged port for higher flow rates, a 
larger sight chamber and a swivel 
arrangement (in most models) which 
allows viewing windows to be turned 
in any direction. Available in angle, 
cross, inverted angle and straight pat- 
terns. 

Oil-Rite Corp., Manitowoc, Wis. 
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Miniature ball joint 


Type FM Ball Joint, for light, small- 
size applications such as carburetor 


Continued on page 19 
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Cullman Gego<Master Sprockets 


Simple, compact, strong... featuring interchange- 
able sprockets, hubs and bushings—Grip-MAsTER 
SPROCKETS are ready to use in convenient “off 
the shelf” sizes and styles . . . the only all-steel 
constructed sprockets with standard bores, key- 


ways and set screws. Sprockets up to 7” diameter 
have hardened teeth for longer wear. Easy in- 
stallation and removal. Better investigate Grip- 
MASTER today. 


Remember Standard Cullman Sprockets and Roller Chains—also Flexible Couplings... always available. 


FACTORY 821 South Santa Fe Avenue, 


Los Angeles 21, California 
WAREHOUSES 2618 Carnegie Avenue, Cleveland 15, Ohio 


AT 205 North 11th Street, Tampa 2, Florida 


WRITE today for free information and literature. 


Whe CL wm 


1344 Altgeld Street + Chicago 14, Illinois » BUckingham 1-2800 
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Most versatile 





transmission 
ever developed! 


ONLY ROTO-MISSION GIVES YOU 
ALL THESE FEATURES 
Concentric configuration 
Minimum size for a specified torque 
Reduction ratios up to 270:1 


Optional torque capacities for each reduction 
ratio 


Torques up to 21,850 lb.-ft. 
Requires neither driving pulley nor coupling 


Casehardened helical gears—ground after 
hardening for perfect engagement 


Reversible 
Progressive overload capacity to the extent 


that no breakage of gears can result even 
from the severest abuse 








e *Ability to engage or disengage driving action 
—mechanically, pneumatically, hydraulically 
or electrically 


e *Ability to provide load releasing, load limiting 
or overload alarm 


e *Ability to provide 2-speed operation 


*Standardized accessories to provide these features are 
available for all sizes of Roto-Mission from stock. This 
results in a single responsibility for installation 
performance. 





LTB BURN > 


PATENTED 





This new rotary transmission design combines a 
wide range of reduction ratios, high torque capaci- 
ties, and excellent space-saving characteristics to 
give you more application versatility than ever 
before possible. It is designed to be concentrically 
mounted on a machine drive shaft in place of 
the drive pulley and operate this shaft at a reduced 
speed from that of the driving motor. For maxi- 
mum compactness and convenience, all its parts 
are inside the casing. 

The standard accessories available for each 
model of Roto-Mission add even greater versatil- 
ity. Through them you have systems—from a 
single source—capable of control functions that 
previously required a number of unmatched units 
from several suppliers. 

Because of its versatility and sound engineering, 
Roto-Mission permits you to solve design prob- 
lems far beyond the range of other transmissions 
—may even permit incorporation of features in 
your machines that have not previously been 
possible. 
product—how it operates and how it can help you 
—write today for Catalog IR-60. 


For complete information on this new- 


~ 
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Engineered Equipment for Aircraft and Industry 
AIRBORNE ACCESSORIES CORPORATION 


HILLSIDE 5, NEW JERSEY « 


Offices in Los Angeles and Dallas 
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PRODUCT NEWS 


and governor controls for small gas 
engines, is only 27/32 in. long, 1% 
in diameter. The ball screw is % in. 
long to the ball center, with 4% in. 
hex wrenching flats and 10/32 in. 
thread. Female threads in the tapped 
hole of the shell run from #4 to 
#10. Assembly gives full freedom of 
movement—no binding at the neck. 
Entire joint is cadmium plated. 


J. J. Tourek Mfg. Co., Chicago, Ill 
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Variable speed 
transmission 
Chis continuous-duty hydraulic trans- 


provides infinitely variable 
speeds from 0 to 1600 rpm for high 


mission 


torque heavy-duty applications as ma- 
chine tool conveyors, 
pressors and pumps. Drive at 


drives, com- 


1800 


rpm or less with any 2 to 10 hp motor 
or 20 hp gas engine. Precise speed 
rotating a hand wheel. 
Neutral off position. Controls easily 
altered for remote control. Ball and 
roller bearings throughout. Compact 
and lightweight: 100 Ibs, 22 in. long 
(excluding shafts), 


selection by 


13 in. wide and 
16 in. high. Input shaft 1% in diam- 
eter, 4 in. long, output shaft 1% in 
diameter, 4 in. long 

Roberts Electric Co., Chicago, Ill 
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Stationary magnet clutch 


The 5.5 SMR has its stationarv mag 
net ball 
alignment 


bearing-mounted for easy 


Coils can be wound for 


voltages to 115 vde and_ insulated 
with Class “A” through Class “H” in- 


JANUARY, 1961 


through 
driven 


sulation. transmits 


a_ splined 


Torque 
armature to the 
hub and the clutch can be converted 
to a magnetically set brake by se- 
curing the rotor to the magnet body 
Torque rating is 45 lb ft. A clutch 
brake called the 5.5 
SMCB comes as an integral unit with 
both ‘drive and driven shafts and a 
floor mounting, bracket. Torque rat- 
ings on both clutch and brake are 
145 lb ft. and both are magnetically 
set. Unit can be easily controlled by 
relays. The 5.5 SMR 
can be had in split and through shaft 
arrangements. 

Stearns Electric Corp., Milwaukee 
Wis. 
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combination 


double-throw 


Precision Spiroid gears 


Produced under license from Illinois 


Tool Works, gears come in kk, 3/16 


“4 in. shaft sizes, offer designers 


and 
small package assemblies with back- 
lash control, shock strength and ac- 
curacy in high-ratio right angle gear- 
ing. Multi-tooth contact gives control 
unobtainable in other forms of low 
contact ratio gearing. 

PIC Design Corp.., 
WB 
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East Rockaway, 


Photoelectric tachometer 
For precise digital 
shaft 
fractional motors 


measurement of 
speeds, particularly on sub 
Basic components 
are an integral light source, a 60 seg 
a photo- 
junction cell and a special transistor 
amplifier 


ment rotating interrupter, 


Every six degrees of shaft 


rotation results in a 2 volt de pulse. 


The square wave, fed into a digital 
counter with a one second time base, 
gives an accurate reading of rpm. 
Measures any speed from zero to 25,- 
000 rpm (25kc) for a required driv- 
ing torque of .05 in. oz. at 3600 rpm. 
Designed with a versatile mounting 
arrangement, tachometer is supplied 
complete with a_ regulated 
supply for $245 

Servo-Tek Products Co.., 
thorne, N. J. 
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Planetary gear reducer 


Shaft-mounted 
ducer with ratios of 3%: 


planetary gear re 
1 to 36:1, hp 
range from 4 to 30, are said to offer 


weight and 
either 
Higher ratios and 


up to 50% savings in 
Available in 


aluminum housing 


space steel on 


hp come in standard foot-mounted 
units. 
Crichton Co 
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Johnstou n, Pa 


Air friction clutch/brake 


For all types of industrial machines, 
this drive mounts clutch and_ brake 
in an integral welded steel housing 
with forced 
Clutch is 
actuated by any tvpe of 3-way pneu 
hydraulic Brake is 
spring operated and automatically re 
leased by interlocking 
with the clutch Foot or 
mounted. 6. different 
1200 rpm 
etc. can be directly mounted on the 


containing an oil bath 
air cooling on larger sizes 
matic or valve 
mechanical 

flange 
sizes. Max 
Sheave 


speed coupling 


input shaft: or gear sprocket. cam 

eccentric or coupling on the 

shaft 
Sommer 


output 


( hicago Ill 
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Associates 


Fractional hp motors 


Versatile new series of 4 t and 6 
pole shaded pole, and 6 pol split ca 
pacitor motors can be wound for 115 
208 or 230 volts operation at 50 or 


60 cycles. Can be engineered for 
single or double shafts, thermal pro- 
tectors, special mounting rings, termi- 
nals and other 


individual package 
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PRODUCT NEWS 


needs. Smallest in series is 35 watt, 
2-pole «shaded pole motor rated at 
3000 rpm and 1/150 hp at 115 v, 
60 cycles. Largest is a 6-pole perma- 
nent split model, ratea at % hp and 
1075 rpm. All motors have svecial 
moisture-proof slot-and-cell insulation, 
centrifugally cast rotors, and extra 
large bearings with or without re- 
iubrication peoevisions. 

Leece-Neville Co., Gainesville, Ga. 
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Industrial air clutch/brake 
Feature of the Power-Flo design is 
the silicone rubber diaphragm, fiber 
glass reinforced, and tolerating tem 
neratures to 500 to 690 F. A self 


AGREED! BOND IS BEST! 


For Power Transmission Equipment—Power trans- 
mission users and designers know Charles Bond 
as the best and most dependable source of stock 
power transmission equipment. Bond’s almost three 
quarters of a century of experience in manufacturing 
power transmission equipment has made it routine 
to specify Bond products for a great number of 
applications. 


Bond’s large factory and distributor stock provide 
an ideal “‘instant’”’ source for new and replacement 
power transmission equipment. 


CHECK WITH YOUR NEAREST BOND DISTRIBUTOR, 
or contact Charles Bond Company for all your power rte are e 
ae : 3 . centering ring for the torque plates 

transmission applications for: cuts out internal clutch drag. Pro- 
, duced in two models—the 168350 and 
the 188400. Capacity of the 16 in. 
wr) RQ UNIVERSAL model shows 32,500 in. lb torque @ 
a 6 Bonen 80 psi, rating 50 hp at 100 rpm; the 
SPROCKETS FLEXIBLE J PILLOW 18 in. takes 52,200 in. Ib of torque, 
SPEED REDUCERS AND CHAINS COUPLINGS BLOCKS rates 82 hp at 100 rpm. 

Mid-States Industrial Clutch Co., 
Inc., Wichita, Kansas. 
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Radial air gap motors 


P : A flange-mounted addition to the 
Carried in stock by LO-I line, intended for the OEM 


Distributors in market, has reduced weight and low 


rotor inertia to recommend it. The 
LO-I line includes ratings from % to 
25 hp in speeds 900 through 3600 


Write for free catalog No. 100 rpm, with three basic frame sizes and 
several hp ratings in each mounting 


x ND MPANY flange diameter. A choice of 4 flange 
diameters can be had, in 1, 1% and 2 


617-23 ARCH STREET © PHILADELPHIA 6, PENNSYLVANIA mp ratings, end a 13 in. diameter 
Continued on page 52 
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~ Here’s what DIAMOND Rotter chain’ 
HIGHER HORSEPOWER RATINGS. 
eal to you... 


| 
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For Example: 


Former ratings for 1 inch pitch roller chain permitted sprocket speeds up to 


1160 RPM, whereas the new ratings include speeds up to 2800 RPM. Similarly 
rated horsepower capacities formerly did not exceed 49 HP, whereas the new 
DIAMOND CHAIN COMPANY, INC. . rc T 

oe ratings exceed 150 HP. New, higher ratings mean that DIAMOND roller chains are 
capable of more work, will last longer (thus, cost less to operate) than heretofore 
considered practical. You now have more opportunities to specify high-efficiency 


Write for New DIAMON D DIAMOND Roller Chain drives . .. both in new equipment designs and in modifi: 


tions of existing equipment. Write today for new DIAMOND Catalog No. 760 
CATALOG No. 760 It contains all the new ratings as established by the Association of Roller and 


Silent Chain Manufacturers, of which DIAMOND is a charter member. 
Just off the press. DIAMOND Stock 


Roller Chain, Sprocket, and Coup DIAMOND CHAIN COM PANY, INC. 


ling Catalog No. 760 gives all the ; ; ; ‘ ; 
new horsepower ratings. Catalog A Subsidiary of American Steel Foundries 


760 also contains full data on four DEPT. 718 » 402 KENTUCKY AVE. 


important new DIAMOND Roller INDIANAPOLIS 7. INDIANA 
Chain Products: Micropitch, Dura- 7 


Weld and Tuf-Flex chains and Hi- = m ai : 4 " 
Cap flexible couplings. ‘ “ * DIAM is _ ~ROLLER 
| Oe%e CHAINS 
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NO KEYSEATING! 


NO REBORING! 


DopGE Quality Roller Chain, 
teamed with Dodge Taper-Lock Sprockets, results in chain drives 
and chain conveyors that have the precision, efficiency and stamina 
necessary for the real economy of Jong life. 

Moreover, Taper-Lock’s reusable bushing makes a difference 
in overall cost. The ease of Taper-Lock mounting, the elimination 
of reboring, keyseating, and wasted time, add to the saving. Pre- 
cision machining and true articulation lengthen the life of both 
sprocket and chain. 

The Dodge line of chain, including standard attachments, is 
extensive. It meets a high percentace of all chain requirements. 

In the Double Pitch series (both Transmission and Conveyor) 
the sizes which require special spacing for perfect tooth action are 
offered from stock in special double pitch design —to double 
the life of the chain and the sprocket! 


DOUBLE PITCH CONVEYOR 


Ask your local Dodge Distributor. Or write us for bulletin. 


DODGE MANUFACTURING CORPORATION, 8200 Union St., Mishawaka, Ind. 


DOUBLE PITCH CONVEYOR, LARGE ROLLERS 


CALL THE TRANSMISSIONEER— your local Dodge Dis- 
tributor. Factory trained by Dodge, he can give you 
valuable help on new, cost-saving methods. Look under 


“Dodge Transmissioneer” in the white pages of your ° 
telephone directory, or in the yellow pages under of Mishawaka, Ind. 
“Power Transmission Machinery.” 
Circle No. 13 on Reader Service Card 
POWER TRANSMISSION DESIGN 





POWER 
TRANSMISSION 


JANUARY 196! 


~ 
* 


DC Motors—A selection primer 


¢ TYPES e SIZES ¢ APPLICATIONS 


BECAUSE OF THE GENERAL AVAILABILITY of alternating There are three types of de motors. They are 


current, dc motors are not as universally used as they 
were many years ago. But, they are still used very 
widely and in many cases where conversion of ac to 


1. Shunt motors 

2. Compound motors 
> 

»—?) 


3 : wes . Series motors 
de is necessary in order to use them. This is because 


of their speed-torque characteristics and the ease of \ shunt motor is designed to have its field winding 


control which fits them so well to certain applications. connected in parallel with the armature winding: a 





DC MOTORS 


series motor is designed to have its field winding con- 
nected in series with the armature winding; a com- 
pound motor is one with both series and shunt fields 
but with a relatively light series winding. The torque- 
speed characteristic of the compound motor is predom- 
inantly that of a shunt motor. Applications and control 
are much the same. Therefore, they will be discussed 
together. 

Of course, it’s also possible to have motors with both 
series and shunt fields where the series field predom- 
inates. These are called series-shunt motors or just 
series motors. 


Shunt and Compound-Wound Mofors 


The field, or stationary winding, of a shunt motor 
is usually a cast or fabricated circular member to 
which laminated pole pieces are attached. The actual 
wire windings are wound around these pole pieces. If 
there is a series winding, it is also wound on these pole 
pieces. 

The armature, or rotating member, is made of lam- 
inations bolted together on a shaft. Laminations have 
slots parallel to the shaft in which formed coils are 
placed. Ends of these coils are connected to the commu- 
tator at one end of the shaft. Brushes, mounted on the 
motor end frame, connect the electrical supply voltage 
to the armature windings through the commutator. 

The field windings when connected to the supply 
voltage source set up a fixed magnetic field. There is 
also a field set up in the rotor. This field is fixed but is 
displaced from the stator field so the armature starts 
to turn. As it turns, the brushes reconnect the armature 
windings to keep the rotor field in the same position 
relative to the stator field. This means a practically 
constant turning torque is developed. 

Speed-torque characteristic of a typical shunt motor 
is shown in Fig. la. This curve does not show torque 
beyond 300% of full load. The reason for this is that 
current through the armature winding is roughly pro- 
portional to torque and has an inverse relationship to 
speed. That is, the slower the speed, the higher the 
armature current, Fig. 1b. If the curves for torque and 
speed in Fig. 1b were extended, it’s obvious that cur- 
rent at zero speed might easily be 2000% or more of 
full-load current. Torque would also be extremely high. 

These high currents and torques could damage the 
motor, connected load, and power lines to which the 
motor is connected. Therefore, it’s necessary to use 
some means to limit current during starting. Depend- 
ing upon the size and design of the motor, current is 
limited to 150 to 500% of full-load current. 

Going back to Fig. la, it’s seen that the de shunt 
motor runs at very nearly constant speed over a wide 
torque range. In this case, speed variation is only 7% 
from zero to 300% of full-load torque. For different 
shunt motors, this variation may range from 5 to 15% 
of full-load speed. 

@ Stabilized shunt motor: A relatively light se- 
ries field is used on this motor. Its purpose is to insure 
stable operation when field-weakening is used for speed 


control. Also, it produces an even flatter speed-torque 
curve than that of the shunt motor, Fig. le. 

@ Compound-wound motor: Both series and 
shunt field windings are used on this motor, Fig. 2a, 
to give a speed-torque characteristic like that shown in 
Fig. 2b. This curve is based on approximately equal 
strengths of series and shunt fields. By varying the de- 
gree of compounding, the characteristic may be placed 
anywhere between that shown and the shunt motor 
characteristic. 

Advantage of compounding is that it increases start- 
ing torque, Fig. 3. This is done, of course, at the 
expense of speed regulation. As Fig. 2b shows, speed 
varies from about 75 to 150% over the 0 to 300% 
torque range. 

@ Permanent-magnet motors: Small dc motors 
using permanent magnets for the field are considered 
to be shunt types. This is because field strength is con- 
stant. However, a look at the speed-torque character- 
istic for one of these, Fig. 4, may seem to contradict 
this. The reason for the pronounced variation in speed 
with load is the high armature resistance of these mo- 
tors relative to the total power. The same sort of char- 
acteristic could be gotten with a large motor by putting 
enough resistance in the armature circuit. But, the re- 
sulting losses and low efficiency couldn’t be tolerated. 
In the small motor, these things are sacrificed for sim- 
plicity. The motor may be connected directly across the 
line for starting. This is also true of small shunt motors 
designed for across-the-line starting even though they 
do not use permanent magnet fields. 

Permanent-magnet motors may be reversed simply 
by reversing the external connections. This is not true 
of the excited-field shunt motors because polarity must 
be reversed in either the field or the armature wind- 
ings to reverse the motor. If reversed in both, the 
motor would continue to run in the same direction 
because there would be no relative change in the two 
magnetic fields. Permanent magnet motors should not 
be plugged (polarity reversed while running to give 
quick stops or reversals) since this tends to weaken the 
permanent magnets and can destroy their magnetism. 

e Control: With large shunt or compound motors, 
some method of starting control is always necessary. 
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FIGURE 1. Speed- 
torque curve for a 
shunt motor a, shows 
how nearly constant 
speed is despite changes 
in load. Shunt and com- 
pound motors can't be 
connected across the 
line for starting because 
the current draw at zero 
speed would be tremen- 
dous, b. Exceptions are 
extremely small motors, 
or those where efficien- 
cy can be sacrificed for 
across-the-line starting. 
Stabilized shunt motors 
have an even flatter 
speed-torque character- 
istic than the shunt mo- 
tor, ¢. 











Since the purpose of the starter is to limit armature 
current, voltage applied to the armature winding must 
be reduced. With a fixed supply voltage such as is 
usually used, the easiest way to do this and the most 
common is to connect resistance in series with the arm- 
ature. The curves of Fig. 5 show the effect of re- 
sistance in the armature circuit and motor performance 
during a starting cycle as the steps of resistance are 
cut out. 

As previously mentioned, these motors may be re- 
versed hy reversing connections to either field or arma- 
ture, but not both. Usual practice is to reverse armature 
connections because the high inductance of the field 
windings causes arcing and limits fast current changes. 

Plugging for fast stops requires the addition of re- 
sistance in series with the armature to limit the cur- 
rent. Of course, the motor must be disconnected just 
before it reaches zero speed. If it is to reverse, normal 
starting resistance must then be connected in series Torque 
with the armature. 

Dynamic braking is also possible with shunt and 
compound motors. This is done by disconnecting the 








armature from the line and connecting resistance in 
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FIGURE 2. Both shunt and series fields are used, a, on com- 
pound-wound dc motors. The resulting speed-torque character- 
istic, b, is not as straight as that for the shunt motor. Starting 
torque is somewhat higher. 






































FIGURE 3. Torque-current curves for shunt and compound 
400 500 . : 
mam motors show how starting torque for the compound motor in- 
” _— creases for equal current. These curves are for 75-hp, 550-rpm, 
armored motors. Courtesy, General Electric Co. 
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FIGURE 4. Performance curves for a 1/100-hp permanent-mag- 
net motor. Courtesy, Electric Indicator Co. Inc. 
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FIGURE 5. These lines show how a shunt or compound motor 
is accelerated by culting out resistance in series with the arma- 
ture. The solid lines represent motor performance with certain 
amounts of resistance in the armature circuit. The example here 
limits current to 175% of full-load current. Line 1-2 is for maxi- 
mum resistance. The motor is started with this resistance and 
accelerates to point 2 which is full load. Then by reducing re 
sistance, the characteristic shifts to line 3-4. Then acceleration 
is along line 3-4 to point 4. This process is repeated till full- 
load speed is reached, point 8 on line 7-8. Line 7-8 is for no 
resistance in the armature circuit. The same resistance steps 
could be used to give four different operating speeds. As the 
curves show, speed regulation is poorer at the lower speeds. Also, 
efficiency decreases in the same way as speed since power input 
is the same at all four speeds while power output decreases the 
same percentage as the speed. 


parallel with it, Fig. 6. The motor then acts as a gener- 
ator and forces current through the resistance. The 
load imposed in forcing current through the resistance 
brakes the motor. Here, again, the resistance is selected 
to limit the current and the resulting heating. The low- 
er the value of resistance, the faster the stop. Since 
current and braking effect decrease as the motor slows 
down, faster stops can be had by cutting out resistance 
as the motor slows down. 

Speed control with shunt and compound motors 
can be had in several ways. Speed slower than normal 
can be gotten by reducing armature voltage or 
strengthening the shunt field. Since full voltage is al- 
ready applied to the field, there is no practical way 
to increase field strength. 

Reduction of voltage for speed control is usually 
done with resistance in series with the armature, just 
as for starting. The resistance may be continuously 
variable, or in steps, depending on what form of speed 
control is needed. Curves of Fig. 5 may be considered 
typical of a stepped speed-changing system. As the 
curves of Fig. 5 show, speed regulation suffers as 
resistance in the armature circuit increases. Also, there 
are power losses in the resistance. Therefore, this 
method of speed control is not usually used to give 
more than 50% speed reduction. Efficiency is very 
nearly equal to the speed reduction when this system is 
used. That is, with 50% speed reduction, efficiency is 
only 50° of the full-load efficiency. 

Speed regulation at reduced speeds can be improved 
hy putting resistance in parallel with the armature, 
Fig. 7. This method is, however, even more wasteful 
than using only resistance in series. Except for the in- 
efficiency, it can be used to give speed reduction of 
QO% . 

Speed may be increased above normal by weaken- 
ing the field. This is easy to do by putting resistance in 
series with the field. Standard motors can have their 
speed increased safely by 10 to 25% this way. Special 
motors must be used for higher speeds. By combining 
field weakening and reduced armature voltage, it’s 
possible to get a total speed range of 20:1. 

Efficiency can be greatly improved in a variable- 
speed system by using a variable-voltage power supply. 
This usually means a motor-generator set or othe 
relatively expensive equipment. But in many applica- 


tions the increased efficiency may warrant this cost. 


e@ Applications: Shunt motors are best suited to 
applications requiring constant speed, a wide range of 
speeds, or a large number of different speeds. Where 
rapid acceleration and then a constant running speed 
are needed, the compound motor is better. Series field 
of the compound motor may be cut out after speed is 
reached in such applications to improve speed regula- 
tion. 

In the NEMA standards for definite-purpose motors, 
shunt motors are listed for driving fractional hp shaft- 
mounted fans and blowers, and for elevator drives. 
Compound motors are listed for: fractional hp refrig- 
eration compressors, jet pumps, fractional hp fans and 
blowers, gasoline and coolant pumps, and for elevators. 
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FIGURE 6. Dynamic braking circuit. Armature works as 
a generator and energy is dissipated in the resistance. 


Series Motors 


Construction of a series motor is very similar to 


the shunt motor. Field windings are of much heavier 
wire, however, because the field is connected in series 
with the armature, Fig. 8a, and must carry the arma- 
ture current. 

Speed-torque characteristic, Fig. 8b, shows that the 
series motor has relatively high starting torque. Start- 
ing torque for series motors is current-limited as it is 
with the shunt motor. But, it’s about 500% of full-load 
torque as compared to approximately 350% for the 
shunt motor for the same current. 

The speed-torque curve also shows that the series 
motor has much poorer speed regulation than the 
shunt or compound motors. That is, there will be much 
greater speed change for a change in load than there 
is with the shunt or compound motors. In fact, the 
series motor will run away, or reach dangerously high 
speeds if the load is removed altogether. 

Because series motors may run away, it’s recom- 
mended that they be connected to the load by some 
positive method. Direct coupling and gear trains are 
recommended. Motor manufacturers caution particu- 
larly against the use of belt drives. However, although 
a single belt might result in a dangerous situation, use 
with multiple-belt drives should be perfectly safe. 

In some cases, a light shunt field is used to limit 
maximum speed. This is particularly true in applica- 
tions where the connected load may normally be very 
light during portions of the operating cycle. 

e@ Control: Like shunt and compound motors, se- 
ries motors are most often started by connecting re- 
sistance in series and then cutting it out as the motor 
speed picks up. The resistance may be either a series 
of fixed resistances or a continuously variable rheostat. 
Fig. 9 shows speed-torque characteristics for a typical 
starting cycle as resistance is decreased in steps. 

Reversing a series motor requires that polarity of 
the voltage applied to either armature or field be re- 
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FIGURE 7. Resistance in parallel with the armature 
improves speed regulation at speeds below normal. 
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FIGURE 8. Ficld in series with armature, a, distinguishes the 
series motor. Speed-torque characteristic, b, results from effect 
of load on field current. 
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FIGURE 9. Acceleration curves for a de series motor with torque 
limited to 160% of full load by resistance. Line 1-2 is initial 
step with most resistance; Line 7-8 is final step with no additional 
resistance in series. Courtesy Peerless Electric Div., H. K. Porter 
Co., Inc. 


FIGURE 10. Circuit for dynamic braking with a series motor. 
Motor is completely disconnected from the line and field re- 
versed with respect to the armature. 


Resistance 


Resistance 


FIGURE 11. For speed control of series motors, a resistance in 
parallel with the armature as well as series resistance has ad- 
vantages. It lets field current be kept fairly constant despite 
variation in the armature current. 


FIGURE 12. Speed-torque curves for a series motor at various op- 
erating voltages. Courtesy Reliance Electric and Engineering Co. 


versed. It’s usual practice to reverse the polarity of 
the voltage applied to the armature. 

Plugging requires resistance in series with the motor 
to limit current to a safe value. Controls for use with 
these motors will either have the necessary plugging 
resistance or else somehow make it impossible to plug 
the motor. It’s always assumed that an operator will try 
to plug the motor. 

Dynamic braking the series motor is a little more 
complicated circuitwise than with shunt and compound 
motors. It’s not enough to disconnect the motor from 
the line and connect resistance across it. The current 
flow through the field would be in the wrong direction, 
and demagnetize the field. This would result in no 
braking. Correct connections for dynamic braking are 
shown in Fig. 10. 

Speed control below full-load speed is obtained in 
the same ways as for the shunt motor. Resistance in 
series with the motor to lower voltage applied and re- 
sistance in parallel with the armature, Fig. 11. Adjust- 
able voltage supplies may also be used to give speed 
variation without the losses in the resistor. The way 
in which speed-torque curves may vary with variation 
in the applied voltage is shown in Fig. 12. 

Speeds above normal can be gotten by shunting the 
series field with resistance to weaken it. However, the 
low resistance of the field winding makes it necessary 
to use an extremely low resistance shunt and this 
means the shunt would carry very high current. This 
method is not very practical and is hardly ever used 
for this reason. 


e Applications: Series motors are used for drives 
requiring high starting torque, quick reversal, and 
sturdy construction. Some typical jobs which fit this 
description are: cranes, hoists, winches, and electric- 
motor-driven vehicles. Vehicles are an extremely good 
example of the sort of application where the required 
speed-torque characteristics are well matched by the 
motor speed-torque curve. 
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TABLE I—Speed and Hp 
for Fhp DC Motors 


Table !l—Speed Variation 
With Load For Fhp DC Motors 





Full-load speed (rpm) 





1725 1140 
1725 1140 
1725 1140 
1725 1140 
1725 1140 
1725 1140 
1725 1140 
1725 — 


Speed, Shunt Compound 
Rpm Wound Wound 





1/20 to 20% 30% 
1/20 to 25% 35% 
1/6 to ; 15% 25% 
1/6 to 20% 30% 
1/2 to : 12% 22%, 
1/2 15% 25% 





Table Ill—Hp and Base Speeds 
for Shunt and Stabilized Shunt Motors 





Horsepower 


. 3500 
Higher Speeds* 

(Urip-proof 

Motors only) 


0.65 
| 
1.3 


Base Speed, Rpm 


850 450 


Speed by Field Control, Rpm 


3000 2600 
3000 2600 
2800 2600 
2800 2600 
2600 2600 
2600 2600 
2600 2400 
2600 2400 
2500 2200 


2500 2200 
2400 2200 
2400 2000 
2400 
2200 
2200 
2000 
2000 
1800 
1800 
1800 
1700 


240 volts 





Ratings 
Horsepower ratings of de motors cover a wide range, 
see DC Motor Manufacturers Directory, page 30. Out- 


put speeds cover a wide range. Standard output speeds 
established by NEMA (National Electrical Manufac- 
turers Association) as well as allowable speed varia- 
tions are given in Tables I-III. 

The NEMA tables cover the majority of motors for 
industrial applications. They also publish tables not re- 
produced here for motors from 200 to 10,000 hp. Base 
speeds of these motors are as low as 50 rpm. At the 
other end of the scale, small motors with extremely low 
power outputs are made. Speed for small motors may 
exceed 10,000 rpm. 

Operating voltages for de motors range from 1.5 
(one pen cell) to 600 volts. Standard NEMA voltage 
ratings are: 32, 115, and 230 volts for fractional hp 
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motors; 120, 240, 250, and 600 volts for larger motors. 
Many manufacturers produce motors for operation on 
storage battery voltages of 6, 12, 24 volts. The myriad 
motors used on today *s automobiles for heater blow- 
ers, windshield wipers, convertible top raising and 
lowering, etc. are in this group, Fig. 13. 


Mechanical Variations 


Mounting and enclosures of de motors are not, in 
general any different from those for ac motors. They 
are available for flange, face, or conventional foot 
mounting. Enclosures run the gamut from open types 
to totally-enclosed. There are also some departures 


Continued on page 32 
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DC MOTOR MANUFACTURERS 





Monufacturer 


Shunt 
(hp) 


Permanent 
Magnet Compound 
(hp) (hp) 


Series 
(hp) 





Louis Allis Co., Milwaukee |, Wis. 


Allis-Chalmers Mfg. Co., General Products Div., Milwaukee |, Wvis. 


American Bosch Arma Corp., Springfield 7, Mass 
American Electronics, Inc., Los Angeles !7, Calif. 
Aristo-Craft Miniatures, Newark 2, N. J. 

Baldor Electric Co., St. Louis, Mo. 

Barber-Coleman Co., Rockford, Ill. 

Bodine Electric Co., Chicago, Ill. 

R. A. Boehm Co., Merrick, L. |., N. Y. 

Bogue Electric Mfg. Co., Paterson 3, N. J. 
Brown-Brockmeyer Co., Dayton |, Ohio 

Carter Motor Co., Chicago 18, Ill. 

Century Electric Co., St. Louis 3, Mo. 

Clifton Precision Products Co., Clifton Hts., Pa. 
Continental Electric Co., Newark 5, N. J. 

Cramer Controls Corp., Centerbrook, Conn. 

Delco Products Div., General Motors Corp., Dayton |, Ohio 
Eicor, Inc., Chicago 39, Ill. 

The Electric Auto-Lite Co., Toledo |, Ohio 

Electric Indicator Co., Stamford, Conn. 

Electric Products Co., Cleveland 12, Ohio 

The Elliott Co., Div. Carrier Corp., Jeannette, Pa. 
Fairbanks Morse & Co., Electrical Div., Freeport, Ill. 
General Controls Co., Glendale |, Calif. 

General Dynamics Corp., Electro Dynamic Div., Bayonne, N. J. 
General Electric Co., Schenectady, N. Y. 

General Industries Co., Elyria, Ohio 

Globe Industries, Inc., Dayton 4, Ohio 

The A. W. Haydon Co., Waterbury, Conn. 

Haydon Div., General Time Corp., Torrington, Conn. 
Heinze Electric Co., Lowell, Mass. 

The Hertner Electric Co., Cleveland, Ohio 

Hoover Electric Co., Los Angeles 25, Calif. 
Howard Industries, Inc., Racine, Wis. 


Howell Electric Motors Co., Detroit 35, Mich. 


3/4 - 500 
1/2 - 6000 
1/10- 1/6 


1/100-5 


1/50 - 1/6 
1/100 - 1/4 
25 - 750 
1/10 -3 
1/1000 - 1/20 


1/20 - 150 


1/2 - 200 


1/10 -75 
0-1 
v 
1/2500 - 1/4 
5 - 100 
v 


3/4 - 200 


v 
05 - 2 
1/65- 1/10 


to 1/100 


| - 200 
.05 - 20 


1/250 - 1/4 


3/4 - 500 
1/2 - 6000 

1/10 - 30 

1/200 - 1/10 1/100 -5 


00! - .03 
00145 - .12 


1/100 - 1/4 


25-20 
1/1000 - 1/8 


4, 5w 
1/100 - 1/2 1/2 - 200 
- 00072 

1/10-75 


0-4 


1/6000 - 1/12 
5 - 100 
iw 


3/4 - 200 


001 - .004 
| -500- 1/10 
to 1/100 


vs 


1/75- 1/2 


1/40 - 3/4 


3/4 - 500 
1/2 - 6000 
1/10-2 


1/100 -5 


4-25 
001 - 0018 
1/25- 1/4 
1/100 - 3/8 

25 - 750 

1/10 -3 

1/1000 - 1/10 


1/20 - 150 


1/10 - 75 
0-5 
v 
1/1000 - 1/10 
5 - 50 
w 
3/4 - 200 
1/25- 1/12 
3/4- 125 
- 
05 - .2 


1/500 - 1/9 


1/100 - 1/15 
1 - 60 
05 - 20 

1/150 - 1/4 


1/40 - 3/4 
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DIRECTORY 





Manufacturer 


Shunt 
(hp) 


Permanent 
Magnet Compound 
(hp) (hp) 


Series 
(hp) 





Ideal Electric & Mfg. Co., Mansfield, Ohio 
Imperial Electric Co., Akron, Ohio 

IMC Magnetics Corp., Westbury, L. I., N. Y. 
Jack & Heintz, Inc., Cleveland |, Ohio 

Janette Electric Mfg. Co., Morton Grove, Ill. 
Lamb Electric Co., Kent, Ohio 

Lear Inc., Electro-Mechanical Div., Grand Rapids, Mich. 
Leece-Neville Co., Cleveland, Ohio 

Leland Ohio Electric Co., Dayton, Ohio 
Marathon Electric Mfg. Corp., Wausau, Wis. 
Marble Electric Corp., Gladstone, Mich. 


Motor Specialty, Inc., Racine, Wis. 


National Pneumatic Co., Inc., Holtzer-Cabot Divs., Boston 19, Mass. 


Northwestern Electric Co., Chicago, Ill. 

John Oster Mfg. Co., Milwaukee, Wis. 

Peerless Electric Div. of H. K. Porter Co., Inc., Warren, Ohio 
Pesco Products Div., Borg-Warner Corp., Bedford, Ohio 
Piqua Machine & Mfg. Co., Piqua, Ohio 

Rae Motor Corp., Racine, Wis. 

Redmond Co., Inc., Owosso, Mich. 

Reliance Electric & Engineering Co., Cleveland 17, Ohio 
Robbins & Myers, Inc., Springfield 99, Ohio 

Safety Electrical Equipment Corp., New Haven 14, Conn. 
Servo-Tek Products Co., Hawthorne, N. J. 

Small Motors Inc., Chicago, Ill. 

Speedway Mfg. Co., Div. Thor Power Tool Co., La Grange Park, Ill. 
Task Corp., Anaheim, Calif. 

Universal Electric Corp., E. Owosso, Mich. 

Wagner Electric Corp., St. Louis 14, Mo. 

B. A. Wesche Electric Co., Cincinnati 36, Ohio 

Western Gear Corp., Electro Products Div., Pasadena, Calif. 
Westinghouse Electric Corp., Buffalo 5, N. Y. 


Wincharger Corp., Sioux City 2, lowa 


| - 3000 
1/2 - 150 
1/75- 1/10 
1-9 1/2 
1/30-7 1/2 


1/500 - 1/3 


- 1/100 
3/4-3 
1/10 - 1000 
1/5 - 60 
1/200 - 1/3 
- 
1/2-75 
1/100 - 1/4 
1/4-3 
1/100 - 1/10 
1/20 -3 
1/100 - 3/4 
1/100 - 3/4 
1/8 - 1000 
1/200 - 2 
w 


1/300 - 3/4 


w 


1/500 - 1/4 


1/20 - 30 
005 - 4.5 


3/4 - 800 


| - 3000 
1/2- 150 

1/300 - 1/75 1/75 - 1/10 
1-91/2 

1/30-7 1/2 
1/50 -4 


05 - .54 


1/6-3 
1/10 - 1000 


1/5 - 60 


1/4-3 
1/100 - 1/10 
1/20-3 
1/100 - 1/5 
1/100 - 3/4 
1/8 - 1000 
1/200 - 2 


rad 


1-3 
1/5-40 
005 - 4.5 
3/4 - 800 


1/8-1/2 


| - 3000 
1/2 - 150 
1/75- 1/10 
1-91/2 
1/30-71/2 
1/50 -4 
006 - 2.6 


- 1/50 


1/10-10 
1/5 - 60 


1/200 - 11/2 


1/2 -75 
to 1/4 
1/4-3 

1/100 - 1/10 
1/20 -3 

1/10 - 3/4 

1/100 - 3/4 

1/8 - 1000 
1/200 - 2 
a 

1/10 - 3/4 

1/200 - 1/10 


75 - 90W 


1/500 - 1/4 





Note: mark indicates company makes this type of motor but size could not be determined. 
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FIGURE 13. Some dc motors used on an automobile. Wind- 
shield wiper motor, a, starter motor, b, and a heater blower 
motor, ¢. Photos, courtesy The Electric Autolite Co. 


FIGURE 14. Mounting methods for de motors are as varied as 
their applications. Small motor, a, is for servo mounting, 28-v 
de operation. Face-mounted small motors, b, are for 3 to 30 v 
operation. They may be governed to maintain nearly constant 
speed. Flange-mounted, 27 v dc motor, ¢, is governed at three 
speeds for camera and tape drives, develops 0.! hp. Photos, 
courtesy Clifton Precision Products Co. (a), Western Gear 
Corp., Electro Products Div. (b), Barber-Colman Co. (c). 


DC MOTORS: 


from these standard types for special applications, Fig. 


14. 


Synchronization 


Where more than one motor is used to drive a ma- 
chine and speeds of the motors must be synchronized 
to keep the different sections of the machine in step 
with each other, speeds of de motors can be fairly eas- 
ily varied to give the required result. There are many 
different ways to do this. In general, they require some 
means of sensing the speed difference and adjusting 
the speed of one or more of the motors to maintain 
synchronism. 


Selection ° 


Selecting the right de motor for the job is a fairly 
simple process. First step is, of course, to determine 
that a de motor should be used. In many cases this is 
simply a matter of what’s available. If de is the avail- 
able power source, as on an automotive vehicle, or if de 
is the type of power supplied by the utility company in 
a particular area, this part of the problem is solved 
for you. Light, small, self-contained equipment usually 
means dry batteries and a de motor. 

Where ac is available, the decision is more difficult 
to make. Here, the added expense of a de power con- 
version system is not justified unless the controllability 
or speed variation of the de motor is needed. 


When the decision tc use a dc motor has been made, 


it’s only necessary to mate the speed-torque require- 


ments of the application as closely as possible with the 
speed-torque characteristic of the available motors. ® 
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Only U.S. SYNCROGEAR 
has all these features... 


designed for 


| eFe 
dependability ae 


distortion or =f 
misalignment. : 


SOLID SHANK 3 —S 
BUILT-IN. PINION SQ 
can’t vibrate or Sj 
work loose. 


ASBESTOS PRO- 
TECTED WINDINGS 
Timalel@(-ic-ielele-)¢-) 
from heat. 





ONE-PIECE SUPPORT- —~. 
ING CASE assures re 


permanent alignment er 
of gears, pinions. ; 











~ 
~ THROUGH-HARDENED 
GEAR TEETH give MS 
greatest strength, ee \ 
. longest wear. WSs 
iat 
“T™! Pe 
NORMALIZED F FRICTION-FREE ¢ y» - POSITIVE ~ MICRO-SHAVED AND ~ 4 
CASTINGS mT OIL SEAL can't we AUTO-LUBRI- (3@ HONED GEAR TEETH y 
prevent va. wear, prevents a j CATION by provide smooth — 
warping, mis- —_— leakage. — slow-geardip “™ —~ “™ operation, long life. ~ a 
alignment of prevents 
gears, shafts. churning 


Vi J 1 UNS offer the most features 
to provide long life and dependability. For a quarter-century, 
U.S. Syncrogears Kave led design progress. (Available 1/3 


to 75 h.p.—single-, double-, triple-reductions, and worm-geared.) 





a U.S. MAJOR MOTOR LINES INCLUDE: FREE SYNCROGEAR BROCHURE No. F-1880 —" 
\ ‘ 1. Vertical Solid & Holloshaft, 2. Varidrive, 3. Totally-Enclosed, Color illustrated 
4 4. Uniclosed, 5. Syncrogear. Also, many other special motors 


és U.S. ELECTRICAL MOTORS INC. 
P.O. Box 2058 « Los Angeles 54, California or Milford, Conn 
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DESIGN 


IDEAS 


FROM THE 
FIELD 


MECHANIC in the nose of this large jet plane can adjust fuel 
mixture controls in engine nacelle with a remote trimmer unit. 


Planetary gears, 


A POWERED REMOTE TRIMMER 
SYSTEM has all the advantages, 
many extra benefits, and none of 
the drawbacks of a screwdriver 
with a 120-ft handle. With it, a me- 
chanic in an airplane cabin can 
make precise adjustments of fuel 
controls on an outboard jet engine 
far out on a wing. 

Turbine engines on commercial 
jet transports used to be tuned, 
or trimmed, by mechanics who 
stood close and adjusted fuel and 
air valves with a screwdriver. An 
engineer in the control cabin 
watched instrument dials, and in- 
structed the mechanic by intercom 
to advance or back off specific 
trimming screws. 

It was a painstaking, time-con- 
suming job. Although the mechan- 
ic’s earphones were heavily padded 


to muffle the sound of the engine, 
the engineer’s voice was often 
hard to hear above the noise. And, 
with the powerful turbofan en- 
gines that Boeing Airplane Co. in- 
stalled in its new jetliners, air flow 
reaches near-sonic velocity right 
where the tune-up mechanic would 
normally work with his screw- 
driver. 

In trimming the engine, three 
exposed screwheads provide fuel 
control adjustment. One adjusts 
the engine during part-power or 
cruise operation. Another adjusts 
the idling speed. A third adjusts 
the water injection reset, control- 
ling the rate of fuel flow during 
part-power operation with water 
injected into the engine diffuser 
case. 


The obvious solution would be 


magnetic clutches give highly-accurate 


to clamp three electric screwdriv- 
ers to the screws and give the me- 
chanic remote control of their op- 
eration. However, adjustment calls 
for the intimate feel of a skilled 
mechanic—his ability to advance 
or back off a screw just so much 
and no more. 

Lear, Inc., working with Boeing, 
met the challenge by designing an 
electric rotary actuator that would 
give remote control in fine incre- 
ments to three power-driven screw- 
drivers. 

By attaching the remote trim- 
mer to the fuel controls, the me- 
chanic no longer needs help from 
the control cabin. He sits in the 
cabin himself, watching the engine 
dials with a small control box in 
front of him. He flips a toggle 
switch to advance or back off a 


POWER TRANSMISSION DESIGN 








3 Stage planetory gear 





idler geor S 
train glad 


Step - over 
gearing 


Clutch 
assemblies 


























Output 
pinions 





4 ae 
| see 1) 
Up 











PLANETARY REDUCTION GEARS and magnetic particle clutches transmit power 
from a 26-v dc motor which operates at 11,000 rpm and draws 3.5 amp at full load. 
Each of the three clutches controls one screwdriver. 


remote control 


screw with almost imperceptible Mognetic-powder 
shadings of movement. ° Se 

The instant it is energized, the ee mn Planetary gear 
power screwdriver applies a torque / 
of from 42 to 75 lb-in. to start 


screw rotation at a speed of 2 to 


Adjustment 


3 rpm. The movement stops upon 
release of the control box toggle. 

Neutralized magnetic particles 
in the clutch eliminate any discern- 
ible de-clutching drag, and Lear 
engineers report a clutch cycling 
capability (stop-to-start-to-stop) of 
20 to 30 cps. 

Drive reversal—shifting screw- 
driver motion from advance to 
back-off—is done by reversing the 
driving motor. In the process, a 
solenoid-actuated brake brings the 
motor from full speed to dead stop CONTROL BOX provides preselection of fuel control mode and forward or reverse 


in 11 revolutions. To reach full re- motor rotation. When the toggle switch energizes the system, motor and clutch im- 


- mediately transmit power through two-stage planetary and crossover gear reduction 
verse speed takes 0.15 second. ® trains of the appropriate screwdriver. 
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TURRET-MOUNTED REDUCER removed 
from the enclosure shows actual ar- 
rangement of parts. 





SCHEMATIC DIA- 
GRAM of the turret- 
mounted gear reducer. 
Knob rotates the turret 
to select the required 
speed. Appropriate jaw 
clutch is then engaged 
by spring force. 


Output shoft 


Wide-foced pinl 


Engagement spring 


TEST STANDS for po- 
tentiometer life tests are 
one of many possible 
applications for the 


Turret indexing knq 


small speed reducers. 


Reducer 


Ilustrations, Courtesy Insaco. Co. 


Gear train revolves to change speed 


TURRET-MOUNTED GEARS rotate in a small speed re- 
ducer to give 8 different output speeds. The reducer, 
used in the environmental test lab at Acton Labora- 
tories, Inc., Acton, Mass., provides repeatable, non-slip 
speed control in a test stand for potentiometers. 

A number of various-sized potentiometers are 
mounted on the test stand and continuously cycled for 
life testing. Furthermore, these potentiometers must be 
cycled at different rates to conform to test require- 
ments. The compact (4x4x3 in.) , step-control speed re- 
ducer, is well suited to this and similar instrument in- 
stallations. 

Power for the test stand comes from a synchronous 
motor driving the input shaft of the reducer. The re- 
ducer’s output shaft drives 6 jackshafts through sprock- 
ets and roller chain. Each of the jackshafts projects 
through a mounting plate and has a quick-connecting 
coupling for easy installation of potentiometers. 

The reducer’s turret-mounted gear train is arranged 
so there are actually 8 short output shafts rotating con- 
tinuously at speed ratios of 1, 2, 4, 8, 12, 16, 24, and 
32:1. Any one of these shafts, which form a circle 


around the turret, may be coupled to the main output 
shaft with a multi-jaw coupling. 

The turret rotates about a central shaft which trans- 
fers power from the input shaft pinion through a trans- 
fer gear to the rest of the gear train. The turret assem- 
bly, including the central shaft, is free to move axially 
about 14 in., or slightly more than the tooth depth of 
the multi-jaw coupling. The face of the pinion on the 
input shaft is wide enough to accommodate this move- 
ment without disengaging with the transfer gear. 

To change speed, you just pull the turret indexing 
knob out to disengage the coupling, rotate it to the de- 
sired ratio, and let go. An engagement spring forces 
the turret back to its operating position, automatically 
engaging the coupling. The coupling engages solidly, 
and is further retained by a collar. 

Speeds can be changed while the unit is operating, 
for most applications, with unusually high speed or 
load being the only limitations. The reducer can handle 
a torque load of 50 oz.-in. and input speeds up to 500 


rpm. However, intermittent speeds may go as high as 
3000 rpm. # 
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Let’s design 


Cy 








a speed reducer today 


© you can’t find a speed reducer to fit your 

S latest brainchild without ruining the design? 

Doggone manufacturers all build reducers 

too big to fit into those few cubic feet you’ve got 

left for the reduction unit back behind the 
double-ended dingbat? 


Revolt! Design your own! Show ’em! 


By George, design it yourself and it’ll fit. 
How? Well, you know your size limits. Draw 
the biggest box that’ll fit the space and you’ve 
got your reducer housing specifications. 


Now you need gears that will (1) transmit the 
needed horsepower under all operating condi- 
tions, (2) provide the ratio your machine re- 
quires and (3) fit the space that’s available. 
You’ll soon discover that there are limits to 
what gears can do in transmitting horsepower. 
The cheapest answer is parallel shaft helical 
gears. If they’ll fit you’re in clover. But they 
take the most room, especially when you’re out 
of the fractional hp range. The right angle worm 
and gear combination is the most compact drive 
arrangement. 


Here again you have a choice. Cylindrical 
worm gearing is often used, and if it’ll do the 
job, is worth consideration. But it’s not the 
most compact possibility. The best way to 
shrink gears and still carry the load is the double- 
enveloping worm gear design. Both worm and 
gear are throated and the two literally wrap 
around each other. This brings center distance 
of the two shafts closer together and you can 
put them inside smaller housings. 


Does this reduce load capacity? No sir! You 


can carry the same load with center distances 
up to 33% smaller than those of cylindrical 
worm gears. Or use the same center distance 
and carry a greater load. Will these gears hold 
up in operation? Sure, if you beef up the teeth, 
the bearings and the housing. Use straight- 
sided worm and gear teeth and you'll get all 
the strength there you'll ever need. Use large 
taper roller bearings with real B-10 life. Use a 
reinforced, heavy wall housing that won’t dis- 
tort under load. Put fins on it for added cooling 
and increased thermal horsepower capacity to 
meet your needs. Now, put the whole thing 
together and you’ve got a speed reducer that’s 
a dilly. 


Designing your own speed reducer give you 
a headache? Looking for an easier way? There 
is one. Someone’s already done exactly what 
you're talking about. You can order that com- 
pact speed reducer right off the shelf. Where? 


Cone-Drive Gears, that’s where! 


Yes sir. They stock double-enveloping worm 
gear speed reducers from fractional to 665 hp. 
Standard ratios from 5:1 to 70:1 in about 15 
increments, all interchangeable in any type 
housing of a given center distance. Worms over 
and worms under. Gear shafts vertical, too. 
Single- or double-extended output shafts, or 
shaft mounted. Over 200,000 combinations pos- 
sible. Wow! Just about anything you want. 


Better get Cone-Drive’s new speed reducer 
catalog that details everything. Ask for Bulletin 
CD-218. Cone-Drive Gears, Div. Michigan Tool 
Co., 7171 E. McNichols Rd., Detroit 12, Mich. 


Circle No. 46 on Reader Service Card 


JANUARY, 1961 


37 





Gyrating shaft transmits crushing 


Upper bearing 


Crushing 


Mainshaft 
chamber —s 


Crushing 
head 


Eccentric Piaion 
Lower 


bearing Countershatt 


Bevel 
gear 
Bearings 
Step bearing : / 


Hydraulic jack V-belt sheave 


CUTAWAY VIEW of the crusher shows location of bearings, 
gears, and other parts. 


THE DRIVE systeM of Allis-Chalmers Mfg. Co.'s 
Hydrocone crusher for crushing rock and other ma- 
terial imparts a powerful gyratory motion to a main- 
shaft supporting a cone-shaped crushing head. This 
mainshaft may be adjusted axially without interrupt- 
ing crushing action. 

While the lower end of the mainshaft moves in a 
circular, eccentric path, the upper end is fixed. This 
gyrates the crushing head inside the crushing cham- 
ber, working much like a giant mortar and pestle. 
Although no rotary motion is actually transmitted 
through the shaft, it is free-moving and may rotate 
slightly as rock is crushed. 

\xial movement of the mainshaft moves the crush- 
ing head vertically to adjust size setting and permit 
passage of tramp iron by lowering the shaft. These 
adjustments can be made while the crusher is oper- 
ating. 

The crusher. powered by an electric motor, is driven 
by multiple V-belts. The driving V-belt sheave turns a 
countershaft with a pinion on the output end. The pin- 
ion drives a bevel gear to which an eccentric is rigidly 
attached. A straight-tooth bevel gear is used on smaller 
crushers, a spiral bevel gear on larger models. 

One of the advantages claimed for the Hydrocone 
is that the crushing load is carried by bearings at 
either end of the mainshaft. This load distribution 
reduces shaft stresses and maintains alignment of the 
shaft in the bearings. 


ENTIRE ROTATING ASSEMBLY is supported on a hydraulic 
jack. This permits raising or lowering the cone to adjust product 
size. Also, it gives overload protection. When an object such as a 
piece of tramp iron enters the crusher, a hydraulic accumulator 
lets the parts move down so the piece can pass through without 
doing damage. As soon as it passes through, the cone returns 
automatically to the set position. 
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The lower end of the mainshaft is set free within a 
bronze wearing sleeve inserted in the eccentric. The 
eccentric itself rotates in a bronze bushing. The eccen- 
tric bearing is locked in place with lugs and zinced 
to prevent its turning with the mainshaft. 

The eccentric and inner wearing sleeve are bored 
offset and skewed to impart gyrating action to the 
mainshaft. At the same time they establish a line 
through the fulcrum point of the top bearing. The in- 
ner wearing sleeve can be changed to vary eccentricity 
and, therefore, the amount of throw of the crushing 
head. 

The upper end of the mainshaft is supported by a 
bearing in the spider cap. On smaller crushers, it’s a 
hall and socket bearing. Larger crushers have an hour- 
vlass bearing. The mainshaft can slide vertically in 
this bearing. Tapers at both top and bottom of the 
bearing accommodate the gyrating action of the main- 
shaft. 

Downward thrust of the mainshaft assembly, as well 
as its gyratory and rotating motion, is carried on a 
three-piece step bearing. The bearing has a bronze 
mainshaft step and a bronze piston wearing plate, with 
an aHoy steel washer in between. The washer has an 
oil-passage hole, and bearing surfaces are grooved for 
oil distribution. 

The mainshaft assembly is supported on a hydraulix 
jack which is actuated by a motor-driven gear pump. 
When oil is pumped into the jack, the mainshaft is 
raised to compensate for crushing head and concave 
wear or prov ide a closer side setting for finer product 
size. When oil is removed from the jack, the mainshaft 
lowers to give a coarser product size. 

A setting indicator may be used to determine the 
setting without entering the machine or using other 
methods, such as dropping lead plumbs. This system 
operates electromagnetically, and may be adjusted 
while the crusher is working. Magnets are fastened to 
the movable cylinder of the hydraulic adjustment and 
move with the cylinder. As the magnets raise or lower, 
an electric probe inside the crusher’s bottom shell re- 
ceives a signal and registers the movement on a visual 
instrument. 

An automatic reset in the hydraulic system protects 
against most tramp iron or other uncrushable mate- 
rials. When uncrushable material enters the crushing 
chamber, oil pressure in the hydraulic jack becomes 
greater than gas pressure in an accumulator. This 
forces oil from the hydraulic system to the accumula- 
tor, allowing the crushing head to lower until the ma- 
terial is discharged. The accumulator returns oil to the 
crusher after tramp material is passed and the crusher 
returns to the original setting. 
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RUSHER LAYOUT shows location of lubricating oil tank. 


REMOTE INDICATION of crusher position is given by this 


magnetic probe. 


Most Hydrocones have three independent lubricating 
systems: 

e The step bearing, eccentric, and gear are lubri 
cated by an external system, with a gear pump circulat 
ing oil from storage tank, through crusher, and 
back. During each cycle, the oil passes through a filte 
i ad cooler. 

e The upper spider bearing is pool-lubricated. A 
light grease is introduced through an inlet in the spider 
cap. A garter-type seal, located in the base of the bear 
ing, retains lubricant and accommodates horizontal. 
vertical, and rotary movement of the mainshaft 

e The countershaft assembly also is pool-lubricated 
Both ends of the bearing housing are sealed by garte1 
type spring oil seals which keep dust from the anti-fric 
tion bearings and separate the pinion shaft bearing 
lubricant from oil that lubricates the eccentric and 
vears. @ 
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A POWER-OPERATED FOLDING 
COLUMN made by Wayne Iron 
Works, Wayne, Pa., rolls out to 
form a rigid column for pushing 
or pulling heavy loads linearly. 
One of its principal advantages is 
that when rolled in it occupies 
only a small percentage of its ex- 
tended size. 

The column is formed of hinged 
links (steel or other channel) 
wound helically around a power- 
operated drum. The drum, formed 



































ta 


of angle-shaped structural mem- 
bers with a cross-section similar to 
a swastika, feeds out or withdraws 
the column to transmit a steady 
force. As it unrolls, the column is 
rigid in three directions. However, 
it must roll out over a flat surface 
to provide rigidity in the fourth. 

Since the column is self-con- 
tained, it takes up very little room. 
One standard unit, for example, 
extends 45 ft, but is taken up into 
a space only about 2 ft square, 
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Folding column 




















In a typical application, the 
folding column opens and closes a 
heavy section of folding gymnasi- 
um seats. As the drum turns, its 
angle-shaped members engage the 
hinged links and unroll them. Each 
point on the column advances lin- 
early, perpendicular to the drum 
axis. The links roll on wheels made 
of a rubber-faced plastic composi- 
tion so they won’t mark or dent 
floors. 

Each section of seats is moved 
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1 COLUMN LINKS are offset so they may 
be wound up helically. 


2 CHAIN AND SPROCKET DRIVES un- 


fold gymnasium seats. 


FOLDING COLUMN SECTIONS are 
unwound from drive reel. When folded, 
they look like a swastika. 
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by two folding columns. A gear- 
head motor drives a jackshaft 
through a chain and sprocket drive 
and adjustable torque-limiting 
safety coupling. Chain and sprock- 
et drives at either end of the jack- 
shaft then turn the drive reels of 
the columns. Where the column 
must advance in a straight line, the 
drum can be mounted at an angle 
and be driven by a worm and 
worm gear to follow the column 
movement. @ 
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EXAMPLE #4 


DU bushings (bottom), used in the 
drive head housing and hold down 
assemblies of the blossom trimmer 
(center), help increose life, reduce 
downtime of the Mode! 300 Tomato 
Peeler (top) made by Food Machin- 
ery and Chemical Corporation. 


DU* DRY 
BEARINGS 


Solve Another 
Problem 


“We switched from bronze te DU 
material because of the longer life 
of DU with the added bonus of no 
lubrication. In the first year, the 
material has worked out very sat- 
isfactorily.” 

Sandor Csimma 

Project Engineer 

Food Machinery & Chemical 

Corporation 
For bushings on the blossom trim- 
mer portion of their Model 300 
Tomato Peeler, DU material is 
proving to be the logical choice 
for Food Machinery and Chemi- 
cal Corporation of San Jose, Cal. 
Under typical cannery conditions 
of varying temperatures, mois- 
ture and corrosion, the DU bush- 
ings operate successfully at an 
average bearing load of 50 p.s.i., 
and on an application requiring 
a service life of 3,000 hours over 
a five-year period. 
DU metal is an ideal bearing ma- 
terial for many applications. It 
withstands much higher veloci- 
ties, runs much cooler at lower 
speeds than other unlubricated 
bearings ... has a compressive 
strength of 51,000 p.s.i. DU met- 
al is applied without the need 
for temperature-limiting adhe- 
sives . . . will withstand from 
—450°F to +536°F. 


Oo CHK 


Apply DU dry bearings to appli- 
ances, automobiles, aircraft, farm 
and industrial machinery, office 
equipment. Standard bushings 
and thrust washers available for 
%” to 5” shafts; strip available 
for special fabrication. Write 
for engineering catalog DU-458. 
Special Products Dept., Garlock 
Inc., P.O. Box 

612, Camden 1, 

New Jersey. 


*Trademork, Glacier 
Metal Company, Ltd. 
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BOBBIN GOBBLER has an interesting drive system for filling 
bobbins with wire at a high rate. 


DRIVE SYSTEM ON A BOBBIN COIL winding machine 
not only drives 12 bobbin spindles simultaneous- 
ly, but increases the spindle speed of each one indi- 
vidually as it moves around on a revolving circular 
table. 

The machine, called the Bobbin Gobbler, is made by 
Crown Tool, Inc., Wabash, Ind. Its circular table re- 
volves continuously, moving 12 winding heads past 
the operator at whatever speed is best for the job. The 
operator doesn’t have to move—all he does is load the 
spindles. All other operations are automatic, giving a 
production rate of 100 to 1200 coils an hour. 

After an empty bobbin is placed on a spindle, an 
upend taper applies insulating tape to start wire on 
the bobbin. The winding head’s predetermining coun- 
ter is then reset and winding begins. Initially, the 
spindle rotates slowly, then picks up speed as the head 
progresses. Upon completing the required number of 
turns, the spindle stops, a dab of wax is applied to 
hold the finish wire, the wire is cut, and the bobbin is 
ejected from the machine. Since each winding head 
works independently of the others, more than one size 
coil may be wound at the same time. 

Essentially, the machine consists of a base contain- 


ing two separate drive systems, a revolving circular 
table holding the 12 winding heads, and a superstruc- 
ture for capstan dereelers or buckets. 

Power to revolve the circular table is transmitted 
from a 1% hp variable speed motor to a chain drive, 
through a slip clutch, and then to another chain driv- 
ing a large sprocket fastened to the circular table. 
Speed of the table is adjustable from 1.6 to 20 rpm. 

The spindles are driven by a drive table powered by 
a 2 hp variable speed motor through a V-belt drive. A 
rubber drive wheel on the end of each spindle shaft is 
turned by the drive table, which rotates continuously at 
speeds ranging from 234 to 865 rpm. Spindle speeds 
range from 2400 to 15,000 rpm. 

The drive wheel is pulled into contact with the drive 
table by a solenoid, which is activated when the pre- 
determining counter is reset. The counter, actuated 
by small toothed belts driven by the spindle, may be 
set to deliver any number of turns to the bobbin. When 
the counter is satisfied, the solenoid circuit is opened. 
This lets a coil spring lift a pivoted arm which raises 
the drive wheel from the drive table. A flexible cou- 
pling in the spindle shaft lets the shaft bend upward 
when the drive wheel is lifted. The drive wheel femains 
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GENERAL LAYOUT of Bobbin Gobbler drive system. 
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PLAN VIEW of the Bobbin Gobbler's drive system shows offset 


or eccentricity of drive table. 


up until the wound bobbin is ejected, replaced with an 
empty one, and the winding cycle restarted. 

Center of the drive table is offset from that of the 
circular table. So, when bobbin winding starts, the 
spindle drive wheel is near the center of the drive table, 
where surface speed is slowest. As the bobbin travels 
around. its drive wheel spirals out toward the faster- 
moving outer edge of the drive table, thus increasing 
spindle speed. 
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For 
Original Equipment 
Requirements 


MINSTER 


Combination 
Clutch 
and Brake 


Air-Operated * Compact 
Fast-Acting * Perfectly Synchronized 


STOP 


_—~ 


L ay oY 
= 


Qn 


G | KS ) 


on a 


AIR IN=—CLUTCH ENGAGED AIR OUT—BRAKE APPLIED 


broke off clutch disengaged 


The Minster patented Combination Air Fric- 

tion Clutch and Brake unit offers these advan- 

tages for original equipment use. 

* Controlled single or multiple cycling within 
a wide range of speeds 

¢ Clutch and brake in single, synchronized unit 

* Adaptable to mounting on crank, cam or 
drive shaft for flywheel or geared applica- 
tions 

¢ Can be used with flywheel, gear or drive- 
spider and mounted outboard or between 
bearings 

¢ Constant or variable clutch torque 

* Compact, space-saving, easily installed 

* Minster Electrical Controls to your require- 
ments 


Write for OEM Clutch Bulletin 16 


THE MINSTER MACHINE COMPANY + MINSTER, OHIO 


MINSTER 
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and bearing 
failures can work against you. That's why it’s important to specify New Departure ball 
bearings and Hyatt roller bearings for the machinery in your plant. They provide signif- 
icant performance reliability, the kind of worry-free, trouble-free service that helps 
to cut costs and keep maintenance to a minimum. Together N/D and Hyatt are the 
world’s largest manufacturer of bearings. With nearly 30,000 original equipment 
customers, they supply bearings for virtually every type of industrial equipment in use 
today. These high quality, durable bearings are readily available to you through the 
national network of N/D-Hyatt Industrial Bearings Distributors . . . who are backed 
up by United Motors Service bearings warehouses across the country. So when 
you replace bearings, be sure you get the best fast. Specify New Departure and 
Hyatt from your Industrial Bearings Distributor. 


iH UI: V- S| = 


__ UNITED MOTORS SYSTEM 


New Departure and Hyatt bearings are supplied through ...U-M-S 


vane 2 ee 
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BEARINGS 


DESIGN AND 
APPLICATION 


When to use preloaded bearings 


By HUDSON T. MORTON, Chie/ Metallurgist and ass’t. factory manager, Industrial Tectonics, Inc 


Most OF THE TIME SHAFTS are mounted on two anti- 
friction bearings. Axial movement from shaft tem- 
perature change, or for other reasons, is controlled 
by holding one bearing and letting the other bear- 
ing float. The held bearing is held against the shaft 
shoulder by a lockwasher and locknut or other means. 
Its outer ring is held against the housing shoulder by a 
cover plate, or other means.':* Axial motion or shaft 


Housing 

















FIGURE 1. Preload displaces bearing rings with respect to each 
other to reduce radial and axial play. 
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endplay, under these conditions, is the end play of 
the fixed bearing. This may vary from .001 in. with 
shafts less than 1%4-in. diameter to .020 in. for 4 in. 
shafts. 

Spiral bevel gears, hypoid gears, centrifugal pumps, 
machine tool spindles, and other applications require 
more precise location of shafts with respect to mat- 
ing parts than the method just described gives. In 
these cases, a pair of preloaded bearings is used at 
the held end of the shaft and a single bearing or pair 
of bearings float at the opposite end of the shaft. 


Principle of Preloading 


When a thrust, or axial, load is applied to an anti- 
friction bearing, the balls, or rollers, and raceways 
are compressed and one ring is displaced with respect 
to the other ring, Fig. 1. Displacement varies with 
load as shown in Fig. 2, which is typical for all bear- 
ings. Small loads such as 100 lb show noticeable 
movement (.0035 in.) due to radial looseness and end 
play of the bearings. As load increases, contact areas 
increase by compression, so deflection does not rise 
as rapidly. A 1500-lb load moves the ring .008 in. or 
an increase of .0045-in. for an increased load of 1400 
lb. The last 750 lb caused only .0015 in. of the de- 
flection. 

If this bearing had been preloaded with 750 lb and 
an additional 750 lb had been applied, the axial move- 
ment of the shaft would have been 0.0015 in. instead 


“Some Fundamentals of Bearing Mounting Design,” page 48, 
Power TRANSMISSION Desicn, Oct. 1960. 

“Mount Bearings Carefully,” page 40, Power TRANSMISSION 
Desicn, April 1960. 











FIGURE 2. Load vs. displacement 
curve for a single-row radial ball 
bearing is typical of all antifriction 
bearings. 
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FIGURE 3. This curve of thrust vs. 
displacement shows how 750-lb pre- 
load reduces shaft axial motion to 
0.0015 in. when working load of 750 
lb is applied. 
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deflection 
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of 0.0065 in. for the bearing without preload, Fig. 3. 
The initial 750 Ib causes immediate deflection of 
0.0065 in. and the new load starts at A to cause only 
0.0015 in. deflection. Thus, the 750-lb preload moves 
the bearing resisting ability to the portion of the curve 
where additional load causes little further deflection. 
Higher preloads might decrease the deflection but 
would also decrease the bearing life. 

Fig. 4 shows why the same thing can’t be done by 
decreasing radial play of the bearing during assembly. 
At 1500-lb load the deflection values are 0.0075 in.. 
0.0080 in. and 0.0084 in. respectively for tight, stand- 
ard. and loose radial play bearings. This difference is 
negligible in its effects. 

If preload is applied by an adjacent bearing, work- 
ing deflection is further reduced, Fig. 5. 

Preloaded duplex bearing pairs are prepared by 
bearing makers by face grinding so their preload ex- 
ceeds the normal expected axial load on the shaft when 
correctly installed. These bearings reduce axial move- 
ment to the very small values needed for successful 
operation in the applications mentioned. Several du- 
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plex bearing designs are available. All require proper 
mounting. 


Back-to-Back Duplex Pair 


Most common design is back-to-back, Fig. 6. Load 
is transmitted from shaft shoulder through the ball 
to lock nut on inner ring. This design permits least 
angular shaft movement and is preferred on grinding 
spindles, bevel gear pinions. and hypoid gear pin- 
ions. ’ 

During assembly, these bearings are slid against the 
shaft shoulder, being particularly careful that the oute: 
rings marked Thrust are in contact with each other. In 
this case the narrow or thin faces of the outer rings 
are outward from the assembled pair. By tightening 
the lockwasher and locknut, Fig. 6, on the shaft the 
balls are preloaded by the space formerly existing 
between the inner rings. Then the shaft assembly is 
placed in the housing and the pair of bearings is se- 
cured in position by the cover plate. The floating back- 
to-back duplex pair of preloaded bearings can be 
mounted on the opposite end of the shaft but not in 
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FIGURE 4. The effect of preloading 
cannot be gotten by reducing radial 





clearance of a bearing during as- 
sembly. These curves show that axial 





displacement for a given load re 
mains about the same regardless of 
radial fit. 
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FIG. 5. When preload is applied by 
an adjacent bearing, axial displace 
ment by the working load is even less 
than shown in Fig. 3. At a, one bear- 
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ing is deflected along EA while the 
other is deflected along EF. This has 
the effect of starting the new load 
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This 


contact with the housing shoulder or cover plate. 
permits their movement in the housing. 


Face-to-Face Duplex Pair 
The face-to-face duplex pair of angular contact ball 
bearings is used where axial position is needed but 
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i200 1300 1400 150C 


at C. Then B represents the working 
load deflection. This is shown in 
another way at b. Here, C is the 
axial position with both bearings pre- 
loaded 750 |b. Application of the 
working load causes deflection along 
line CDG to point D. Actual deflec- 
tion is then the equivalent of 950 Ib 
load. 


actual reductionin ™ 


first 


1200 1300 1400 I500 


deflection of the 
e typical exam- 
and afte 
Assembly procedure is like that for back-to- 
back pairs. Bearings fasten against the shaft shoulder 
with lockwasher locknut. The shaft 


operations 
shaft. 


ples. 


permit some angulan 
Work heads of machine 
Fig. 7 


mounting. 


tools ar 
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and assembly is 
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Before preload 





After preload. 




















FIGURE 6. Back-to-back pair of bearings is preloaded by 


tightening locknut till inner rings contact. 


— - row bearing 


FIGURE 8. A specially constructed double-row ball bearing 
functions as a back-to-back duplex pair to position this bevel 
Pinion. 


FIGURE 9. Preloaded tapered roller bearings. Spacers are used 
between cups, @ or cones, b. Construction at b is used in float- 
ing position on a shaft. 


placed in the housing. Squeezing the two outer rings 
tight together with the cover plate preloads the balls 
by the space previously existing between the rings. 


Double-Row Bearings 

A back-to-back assembly of a double-row ball bear- 
ing used to locate a shaft with respect to a bevel gear 
pinion is shown in Fig. 8. These double-row, angular- 
contact, ball bearings are assembled in such manner 
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FIGURE 7. Face-to-face bearing pair is preloaded by tightening 


housing cover until faces of outer rings contact each other. 


that their axial play does not exceed .001 in. In this 
respect they resemble duplex pairs of bearings and 
replace them for some applications. 

Double-row, tapered-roller bearings are designed 
with spacers between the inner or outer rings so that 
they can be preloaded at time of assembly. Fig. 9 
shows TDO design for back-to-back mounting and TDI 
for face-to-face mounting. 

Preloads in double-row, self-aligning, roller bear- 


POWER TRANSMISSION DESIGN 






















































































Before preload 


After preload 

















Open face a 


Closed foce~| 





ings are accomplished by use of tapered shafts or 
tapered adapters to enlarge bearing bore and create 
a radial interference fit of the rollers. Exact manu- 
facturers’ directions must be followed to assure suf- 
ficient preload and avoid overloading the bearings. 


Tandem Mounting 
When anticipated axial loads exceed the thrust ca- 
pacity of a duplex pair of bearings, and space does 
not permit larger bearing OD, tandem mountings are 
employed. Here two, three, or more angular contact 
ball bearings are mounted with the outer ring faces 
outward on the shaft. One back-to-back pair might be 
placed adjacent to the shaft shoulder, Fig. 10. This 
design permits a heavy thrust load towards the shaft 
but requires only a single preload to hold the bearings 
together. The opposite end of the shaft employs a 
floating back-to-back duplex pair of bearings. 
Another design employs two or more tandem bear- 
ings on one end of the shaft preloaded by another pair 
of tandem duplex bearings, Fig. 11. The preload is 
applied by a series of small coil springs set in open- 
ings around the housing shoulder to push the outer 
rings outward. This pulls the shaft outward and simul- 
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| 
FIGURE 10. Tandem mounting at the right-hand end of this 


automatic screw machine spindle increases thrust capacity while 
limiting axial deflection. 






































FIGURE 11. Typical mounting of a tandem duplex pair of 
bearings preloaded by coil springs. 


FIGURE 12. Thin shim washers or spacers may be used to pre- 
load an unpreloaded bearing pair. This technique may also be 
used to increase preload on an already prepared duplex pair. 


taneously exerts a preload on the tandem bearings at 
the opposite end of the shaft. 


Special Preloading 

Occasionally, it’s necessary to preload an unpre- 
loaded pair of bearings or change the preload on a 
pair of bearings. Under these conditions a_back-to- 
back assembly can be made by placing a thin shim 
washer between the outer rings, Fig. 12. Tightening the 
locknut preloads the bearings. Similarly, a thin shim 
between inner rings will create a preload on a face-to- 
face mounting. 


Contact Angles 

Angular contact ball bearings are used most exten- 
sively in preloaded ball bearing applications. The 
usual Conrad-type radial ball bearings have only 
sufficient radial clearance to permit a 12-deg. internal 
contact angle which is exceeded by most preload re- 
quirements. To avoid pinching the balls and “slip- 
page” of their contact surfaces with the raceways, 
greater clearances and contact angles are employed. 
Angles of 20, 25 and 35 degrees are used in duplex 
pairs of bearings, depending upon the preload required, 





eV Cetaliale| 
Your Weight? 


Shave 250 Ibs. in your next power transmission coupling 
design—with no sacrifice in performance. 
Chandeysson Electric Company of St. Louis, Missouri, 
checked six coupling designs before specifying Sier-Bath 
flexible couplings on their DC motor generator sets for 
electroplating equipment used in steel mills. Of the six 
designs investigated which met their performance 
requirements (1250 H.P. @ 
300 RPM through a 5%” 
shaft), standard Sier-Bath 
couplings were almost 250 
Ibs. lighter than the next 
lightest coupling. 
Not only are Sier-Bath 
couplings lighter and 
stronger than other designs, 
but they have the highest 
factor of safety and cost 
$75.00 less than the next lowest priced unit. The compar- 
ison chart below tells the complete story. 





APPLICATION—DC Generator with 534” Shaft; 1250 HP at 300 RPM 





Sier |Coupling|Coupling|Coupling|Coupling|Coupling 
SPECIFICATION Bath A B Cc D E 





SIZE 5'4 6 6 6 6 11 





MAXIMUM 
BORE (inches) 6 6 6% 6% 6'A ll 
AVAILABLE HP 
CAPACITY FOR 1500 1800 1650 1350 1575 1600 
Ee EE TEE: SS I SS CP 
LENGTH (inches) | 814 | 16 | 12% | 13¥%6 | 12¥%i5 | 20% 
DIAMETER (inches) | 11% | 16%i6 | 17% | 15% | 16%6 | 32% 
WEIGHT (ibs.) 153 [ 650_ 


FACTOR OF SAFETY | 7 5 5 5 " 5 
































| 400 | 500 | 525 | 1990 | 


PRICE $360 | $643 | $435 | $435 | $602 | $900 | 








For Engineering Information on Industry's Most Complete Flexible 
Coupling Line—Send for Your Catalog Today! 





GEAR AND PUMP CO., INC. 
FLEXIBLE COUPLING DIVISION 
Member A.G.M.A 9252 HUDSON BLVD., NORTH BERGEN, N. J. 
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PRELOADED BEARINGS 





which must exceed the anticipated thrust load imposed 
on the shaft. 


. 
Suggestions 
To assure successful use of preloaded bearings, de- 
signers should give the following data to the bearing 
manufacturer for recommendations on correct duplex 
pairs for each application: 


1. Shaft Diameter 


2. Maximum permissible bearing OD 


Normal radial loads 


Maximum permissible axial movement under specific 
thrust load 


. Speed 
Lubrication 
Desired life 

. Type of application 


Duty cycle (continuous, intermittent, ete.) 


Users of machines should obtain the exact bearing 
number required for replacement of duplex pairs of 
bearings, either from the machine manufacturer o1 
bearing manufacturer. Special code numbers identify 
characteristics for identical replacement of preloaded 
duplex pairs of bearings, such as: 


1. Bearing dimensions 


2. Tole rances 


3. Contact angle 

1. Pre load for spec tie speeds 

>. Retainer 

6. Mounting characteristics 
Attention to all of these details assure successful trou- 
ble-free machine operation. 

One further precaution should be taken during 

mounting operations. Thrust load must be applied 
against ring face marked Thrust. ® 


SELECTED REFERENCES 
ON BEARINGS 


Bearing 
SKF Industries Inc. 


19¢ page 44. 
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Adequate inventories of the finest American- 
made bearings and power transmission parts 


. efficient, experienced staffs of personnel . . . 


QUALIFIED 


Ol DETIEL SELVICE wens for wendersin 
fo ausity ae your 


our bearing ‘22 
specialist 





sound financial standing a sincere desire 


to serve you well these are the require- 


ments for membership in the ASSOCIATION 
These qualifications 
assurance that when you deal with 
your receive the 
finest replacement parts and the fastest, most 
efficient service available to industry. 


Add a qualified BEARING SPECIALIST to your 


production team 
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New York, New York 
Newark, New Jersey 
Oakland, California 


Odessa, Texas 


Oklahoma City, Oklahoma 


Omaha, oe 
Orlando, Florida ; 


Pheenix, Arizona 


24 ply 
Pittsburgh, Pennsylvania 
E Service 


Pittsfield, Massachusetts 
Pocatello, Idaho 

Port Arthur, Texas 
Pertland, Oregon 
Saginaw, Michigan 

St Louis, Missourl 

st. Paul, Minnesota 

Salt Lake “ey Utah 


San Antonie, Texas 


San Francisco, California 
Santa Clara, California 
Seattle, Washington 
Shreveport, Louisiana 
Sioux Falls, South Dakota 
Spartanburg, South Carolina 
Spokane, Washington 
Tampa, Florida 

Toledo, Ohio 

Trenton, New Jersey 
Troy, New York 

Tucson, Arizona 

Twin Falls, Idaho 

Tyler, Texas 

Westbury, New York 
Wichita, Kansas 


Bear 
Wilkes-Barre, Pennsylvania 


PRODUCT NEWS 


Continued from page 20 


flange from 1 through 10 hp. NEMA 
“D” flanges and axial air gap motor 
flanges both available. Cast iron 


housing, totally enclosed, non-venti- 
lated or fan-cooled. Normal and high 
torque, continuous and _ intermittent 
duty, single and multi speed designs 
produced. 

Fairbanks Morse & Co., Electrical 
Div., Freeport, Ill. 
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Single-end magnetic clutch 
This direct acting clutch T502 allows 
input and output shafts to rotate in- 
dependently of each other when the 
coil is de-energized. Energizing the 


coil engages the couplings and trans- 
mits torque. The clutch has passed 
many MIL _ environmental _ tests, 
weighs 13 oz produces 40 oz in. of 
torque for 3 watts power. Energized 
breakaway torque is 4 oz in., de- 
energized .05 oz in., with an engaged 
backlash of 5 min. of are. Operates 
at 24 to 28 vde. 

Sterling Precision Corp., Compo- 
nent Div., Port Washington, N. Y. 
Circle No. 215 on Reader Service Card 


Nylon tubular bars 

A further price reduction of up to 
30% on some sizes of nylon tubular 
bars make costs competitive with that 
of continuous-cast bronze tubular sec- 
tions, eg. new 24 piece price for an 


52 


MC Nylon tubular section 4% OD 
by 3% ID, 13 in. long, is $15 per 
unit. A premium bearing material, 
MC Nylon tubular bars are produced 
in outside diameters of from 2 to 15 
in. Standard wall thicknesses are %, 
%, % and 1 in., with wall thicknesses 
up to 2 in. quoted on inquiry 
Polymer Corp., Reading, Pa 
Circle No. 216 on Reader Service Card 


Cam follower bearings 


Two series of heavy stud cam followei 
roller bearings are now part of the 
regular Camrol line; the two include 
the regular CFH, and SCFM models 
with integral seals. Both are inte 
changeable with standard cam fol 
lowers except for larger stud diam- 
eters. Roller diameters for both mod- 


els start at .5 in.—stud diameters 
from .25 in. Capacity is from 470 Ibs 
to 20,750 Ibs at 100 rpm. Heavy duty 
components throughout, with full- 
race width rollers and a hardened 
end plate to resist wear under mis 
alignment. 

Becring Div. of McGill Mfg. Co 
Inc., Valparaiso, Ind. 
Circle No. 217 on Reader Service Card 


Standard flexible shafts 


Complete flexible shaft package— 
shaft, neoprene-covered casing and 


standardized coupling, is available 


off the shelf. Shaft sizes from .150 
in. to .500 in. in standard lengths, 
ready to attach to mating spindles. 


S. S. White Industrial Div., New 


York, N. Y. 
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Universal joints 


A new line of universal joints for in- 
dustrial applications up to 1500 rpm 
is available with both single and 
double joints in a wide range of 
sizes. Single joints operate through a 


full working angle of 40 degrees and 
double joints through 80 degrees 
Rated at .35 to 190 hp, in sizes from 
% to 4 in. (Square bores if needed). 
Construction is case hardened steel, 
with some sizes in various grades of 
stainless, and also with bronze bush- 
ings around the pins. 
Lovejoy Flexible 
Chicago, Ill. 
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NEMA rerated motor 

Type RS dripproof general purpose 
motors are available in ratings from 
1 to 50 hp in frame sizes 182 through 
505. Frames are cast iron with in- 


Couplings Co., 


tegrally cast feet for rigidity in 
mounting without stator distortion. 
Rotors have dual integrally cast cool- 
ing fans. Windings and coils are 
Mylar insulated for high dielectric 
strength. End bells are protected with 
steel baffle plates. Ball bearings are 
double width, need no maintenance 
Motors available for 2 or 3 phase 
in all standard voltages and frequen- 
cies below 600 v. 
Lima _ Electric 
Lima, Ohio. 
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Fork lift truck 
transmissions 


Transmission is a full forward-revers- 
ing type, with two speeds in each 


Motor Co., Inc., 
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range and no drop box. It’s designed 
to handle 300 net ft Ib of torque at 
engine speeds up to 2.9:1 in low and 
1:1 in high. Three torque converter 
selections are available, giving stall 
ratios of 3.5:1, 2.7:1 or 2.5:1. Con- 
trol is by hydraulic clutches, with full 
torque shifting in all ranges. Called 
CRT-3321, it’s for fork lift trucks in 
the 10,000 to 15,000 Ib class. 

Allison Div., General Motors Corp., 
Indianapolis, Ind. 
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Linear power actuator 
Model D-1830, for 26 vdc, features 


an electrical load-sensing device cou- 


VICKERS 
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“FROM ANY PERSPECTIVE... 
THE WORLD'S FINEST CLUTCH! 
WIICKERS, MAGNECLUTCH. 


DRY MAGNETIC PARTICLE CLUTCH 


Look closely at this clutch, and you'll understand why it 
can justifiably be called “the world’s finest Imaginative 
engineering has built into the Vickers Magneclutch a 
combination of features that simply can’t be found in any 
other type clutch. The Magneclutch offers general advan 
tages like greater reliability and longer life, which are the 
direct result of such specific built-in benefits as no-weatr 
torque transmission, torque independent tf speed com 
plete torque control from zero to full speed smooth accel 
eration and deceleration, chatterless starts and stops, and 
many others. For the complete story, call your local 
Magneclutch sales engineer or write | 


Bulletin 6000 


INCORPORATED 


Division of SPERRY-RAND Corporation 


pled with an electro-magnetic clutch 
brake which senses, shuts off and 
holds a predetermined lead. Another 
design point is the self centering, 
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~ CHAIN LUBE” 


GOES ON LIKE OIL—STAYS LIKE GREASE 


LUBRICATES 


e@ ROLLERS 
e BUSHINGS 
e BEARINGS 


INSIDE & OUT WILL NOT: 


s 
7. ae ° @ DRIP 
@ FLY OFF 
@ DRY OUT 


IT’S WATERPROOF. THE PERFECT LU- 
BRICANT FOR ALL CHAIN SIZES. ASSURES 
LONG, TROUBLE-FREE PERFORMANCE— 
LOWER MAINTENANCE COSTS. COMBATS 
RUST AND MOISTURE. 


THE McGLAUGHLIN OIL CO. 


3750 E. Livingston Ave. Columbus 13. Ohio 


FREE SAMPLE CAN SENT WHEN REQUESTED ON 
COMPANY STATIONERY 
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RODUCTS 


IVISION 


WHAT'S YOUR PROBLEM ? 


Is it any of the following? 


Diminishing output due to a progressive drop in rpm. 
Too much down-time because of the need for frequent 
adjustment due to belt stretch. 

Excessive maintenance time and expense 

Poor belt and bearing life. 

A drive in an inaccessible or isolated location. 

A high-ratio short-center drive. 


MOUNTING THE MOTOR ON AN “AUTOMATIC” BASE MAY 
PROVE TO BE A SIMPLE AND ECONOMICAL SOL'!T:ON 


Motor mounting position and direction of pulley ‘o‘ation 
are im-naterial. 


Stock. Sizes P 
Ye to 125 HP. ‘ 
for NEMA frames S 
56 through 505 vA 
and 445-U P NG 
ey : 


\ 


a 


Larger Sizes 
for motors 

up to 500 HP. 
and for motors 
having one or 
two outboard 
bearings. 


AUTOMATIC MOTOR BASE CO 
WINDSOR, N. J. 


Circle No. 45 on Reader Service Card 








PRODUCT NEWS 


close tolerance jackscrew. Specifica- 
tions give normal load of 2,000 lb, 
maximum load 5400 Ib, rate of travel 
0.45 ips, and electrical stroke 6.75 in. 
A micro adjustable end fitting permits 
incremental adjustments as low as 
0.0035 in., after unit is installed in the 
mounting. Non-jamming mechanical 
stops provide an added fail-safe fea- 
ture. 
Hoover 
Ohio. 
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Electric Co., Columbus, 


High torque motor 
Operating from a 60 cycle power 
source, a 10 oz motor delivers 6 in. 


Ib of torque at 20 rpm for a .75 amp, 
115v input. This torque is delivered 
for any angular rotation of the out- 


“ZERO TO FULL SPEED | 
IN NOTHING FLAT!" | 


put shaft. Stopping and starting are 
split second. Another feature is the 
ability to take stalls without damage 
to the motor or the mechanism. Iden- 
tified as the Rotorac, it’s available in 
a variety of types for most standard 
voltages. Motor covers can be supplied 
for mounting in an exposed position. 

Airborne Accessories Corp., Hillside, 
N. J. 
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Heavy-duty differentials 
Differentials have interchangeable 
end-spur clamp rings for changing 
end gears. A wide selection of end 
gears is available in aluminum and 
stainless steel, in pitch ranges from 
48 to 120. Differentials come with pre- 
cision ball bearings and oilless bear- 
ings. 

PIC Design Corp., East Rockaway, 
N.Y. 
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Enclosed single phase 
motor 


Feature of this new motor is an ex- 
ternal centrifugal switch that disen- 
gages at a preset speed, removing the 
danger vi the motor operating on both 
starting and running windings simul- 


taneously. Same switch fits all sizes of 
motors, and can be easily taken off. 
Internal fans, cast integrally with the 
rotor, are suplemented by a large ex- 


ternal, hood-protected fan which blows 
air over the heat-dissipating fins. Stator 
is rigidly keyed to the frame. Ca- 
pacities from 1 to 5 hp. 

Brook Motor Corp., Chicago, Ill. 
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Flat nylon washer 


For use as a spacer or insulator on 
screws or rivets, or as an inexpen- 
sive, lube-free bearing, these wash- 
ers are of Dupont nylon to MIL-P- 
17091-B with a tensile strength of 
15,000 psi. Sizes up to % in. OD to 
fit screws from 3 through % in. diam- 








SOURCE 
FOR 





NAGEL-CHASE 
YOUR MOST 
ECONOMICAL 








STEPLESS VARIABLE SPEED DRIVE 


ZERO-MAX new ‘400 Series” gives you stepless 
variable speed from zero to 1200 rpm instantly and 
accurately with just a finger’s touch on the control 
lever. These compact, quality drives produce con- 
stant torque-ratings of 3 to 450 inch-pounds with 
fractional horsepower 1800 rpm motors. Over 250 
models are available with or without safety discon- 
nect, gearhead, reverse, or motors. Quality at LOW 
COST makes ZERO-MAX ideal for original equip- 
ment. Write for free 16 page catalog. 


AS Low As 459 
THE ZERO-MAX company 
2861 Harriet Ave. So., Minneapolis 8, Minn. 
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Cast Iron V-Belt Pulleys! 


For several decades, we have specialized in the pro- 
duction of cast-iron fractional horse power V-Belt 
Pulleys. They are used in the equipment made by a 
number of prominent manufacturers. 

Because of our specialized equipment and experi- 
ence, we have been able to produce these pulleys 
more economically and to a high quality standard. 
If the equipment you manufacture includes FHP, V- 
Belt Pulleys among its components, it will be to 
your advantage to consult with us on your produc- 
tion requirements. 

We can produce single and double groove V-Belt 
oe a” to 12” O.D.,—4 to 6 groove pulleys to 
6%” O.D. 


Write us today for quotation—include blue print or 
sketch and probable quantity required for prompt reply! 


‘The NAGEL-CHASE MFG. CO. 


2815 NO. ASHLAND AVE., CHICAGO 13, ILL. 
ALSO MANUFACTURERS OF PRESSED STEEL V-BELT PULLEYS 
AND INSTITUTIONAL CASTERS. 
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eters. Special sizes to order. Espe- 
cially suited to ceramic materials 
where nylon cushions pressure and 
prevents cracking. 

Nyltite Corp. of America, Newark 
a, .¥, 
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Universal multi-ratio 

gear box 

A developmental speed reducer and 
increaser has 10 basic ratios (5 re- 
ductions and 5 increases), doing 
away with the need for single ratio 
units. Standardized mounting dimen- 


sions for quick and accurate assem- 
bly with all hangers, breadboard 
plates and components. To change 
ratio, no tools or critical adjustments 
are necessary—the box is simply 
placed in the correct position for the 
ratio desired. Stocked in 1/8, 3/16 
and 1/4 in. shaft sizes, with ball or 
oilless bearings. Backlash through 
the entire gear assembly is less than 
30 minutes. 

PIC Design Corp., 
N. Y. 
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East Rockaway, 


7 
Pulse lubricator 
For lubricating compressed air equip- 
ment, this device works on pressure 
variations or “pulses”, eliminating 
the need to flood the air line with oil. 


Outlet end of the oil delivery line 
may be fixed overhead or in any 
position. Oil feed can be accurately 
controlled from a drop every 3 or 
4 pulses to a drop every 100 or more 
pulses. 
Hannifin Co., Des Plaines, Ill. 
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Cartridge-packed 
lubricant 

Keystone No. 88X Light multi-pur- 
pose lubricant comes now in 14 oz. 
cartridges to fit any lever type gun 
made for cartridge grease. The cart- 


ridges cut maintenance time, pre- 
vent contamination and give a clean- 
er, easier application. No. 88X Light 
is water repellant and resistant to 
mild acids and alkalis. Suitable for 
plain and antifriction bearings and 
for use on rotating or 
faces. 
Keystone 
delphia, Pa. 


sliding sur- 


Lubricating Co., Phila- 
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Aluminum integral motor 

Use of aluminum alloys in place of 
cast iron construction reduces weight 
up to 30% over cast iron motors on 
a rating-for-rating basis. Frame, end 


bells, bearing caps, rotor and con- 
duit box are all aluminum alloy. Pre- 
packed double-shielded bearings, 
quick-connect terminal board for 
dual voltage motors, and space in 
the conduit box for protection de- 
vices are other new features. Comes 
in single and polyphase types, with 
identical NEMA frame sizes for both 
types, rating for rating, and identical 
shaft height and mounting holes. 

Franklin Electric Co., Bluffton, 
Ind. 
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It is just plain common sense to 
“Look before you leap” when 
selecting a flexible coupling. 


An inferior coupling causes 
wear and damage to your 
machines — resulting in high 
maintenance costs and costly 
shut-downs. 


Troublesome maintenance 
problems are eliminated when 
you specify Thomas “All-Metal” 
Flexible Couplings to protect 
your equipment and extend 
the life of your machines. 


Write for Our New 
Engineering Catalog 60 
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Mr. R. A. Weaver, Electrical Superintendent, 


Dole Hawaiian Pineapple Company states: ‘tOn the 


basis of evaluation and comparison with other drives... 


und General Electric Polydyne Drives 


neet our adjustable-speed requirements.” 


At Dole Hawaiian Pineapple Company’s Honolulu 
Cannery, ‘‘Ginaca”’ processing machines can auto- 
matically reduce whole pineapples into separate 
“components” of core, rind, pulp and a cylinder ready 
for final processing at a rate of up to 6000 per hour. 
With a constant-speed motor drive it is necessary to 
stop and start a Ginaca to control output. However, 
the Polydyne Drive can match the varying conditions 
at each stage of the processing system. The adaptabil- 
ity of Polydyne Drives reduces the need for supervi- 
sory attention and permits maximum processing 
efficiency. 

Dole Company personnel selected General Electric’s 
Polydyne Drives for the quick and smooth response to 
speed adjustments demanded by their continuous 
processing system. As Mr. Weaver also commented, 


“In our evaluations and comparisons with other 
drives we gave particular attention to ease of belt 
replacement because this makes maintenance simple 
and reduces downtime. We found Polydyne Drives far 
superior to other drives for making belt changes 
quickly.”’ 

When your application requires low-cost adjustable 
speed combined with reliability and ease of mainte- 
nance, investigate G-E Polydyne Drives. Your Gen- 
eral Electric Sales Engineer has full details. Or, write 
for bulletin GEA-6806, Section 854-05, General Elec- 
tric Company, Schenectady 5, N. Y. 


GENERAL @@ ELECTRIC 
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GENERAL ELECTRIC 
OFFERS A COMPLETE LINE 
OF LOW-SPEED DRIVES 
1/8 TO 200 HP 


ect from GE PLUS LINE of 


ompact mechani power tran 
rana 
ating ava many 


»ctly from tock 


General Electric Polydyne Drive 


Integral-type Gear Motor 


Right-angle Shaft Gear Motor 


All-motor Gear Motor 


Footed Speed 
Reducer 


Shaft-mounted 
Speed Reducer 


Member of 
American Gear Manufacturers’ Association 


GENERAL @® ELECTRIC 





LITERATURE 


on drives and components 


Flexible cushion couplings 


Two new types—one for high speed, 
high torque and another for attach 
ment to flywheels of internal com- 
bustion engines are described in a 20- 
page bulletin. Complete engineering 
data, photographs, dimension draw- 
ings and selection tables cover the 
new types as well as the Standard 
Paraflex. New types come in sizes to 
deliver up to 47 hp per 100 rpm, with 
bushings to fit shafts up to 4 in. dia 
Bulletin 901. Dodge Mfg. Corp., 
Mishawaka, Ind. 
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Cast-tooth sprockets 


Stock sizes of cast-tooth sprockets for 
immediate delivery are listed in 12- 
page Book No. 2867. Sprocket teeth 
are ground to fit the chain and _ se- 
lection data is based on this relation- 
ship. Listed are 132 chain numbers 
cross referenced to 48 sprocket lists. 
Complete range of permutations per- 
mits selection from over 30,000 
sprockets. Basic types illustrated in- 
clude arm center, plate center, seg- 
mental and split-rim sprockets and 
traction wheels available in a variety 
of metals and alloys. Link-Belt Co., 
Chicago, Ill. 
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Product line preview 


Current issue of “Production Road” 
previews two new product lines—uni- 
versal joints and power shift trans- 
missions. Also has a story on a bridge 
launcher—a_ tank-mounted hydraulic 
unit used by the army to cross diffi- 
cult gulleys and streams. Twin-Disc 
Clutch Co., Racine, Wis. 
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Lightweight transmission 
Four-page Bulletin 610-ED gives the 
facts on the 515 lb aluminum 610- 


ED nine-speed transmission. Photo 
graphs, chart to show the position- 
ing of the gear shift lever, and a cuta- 
Way drawing of the arrangement of 
gears and shafts inside the casing. A 
graph plots engine rpm against mph 
through the nine forward gear ratios 
Longitudinal and transverse sections 
are drawn to scale, with dimensions 
Clark Equipment Co., Trans-Mission 
Div., Jackson, Mich. 
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Variable speed drives 


Where and how to use an infirite 
range variable speed drive is the sub 
ject of Bulletin 551. Shows principles 
of operation of this line of 1/15 to 5 
hp drives, describes special controls 
for a wide variety of speed control 
systems, and tabulates complete rat 
ings and dimensions. Eight pages 
Graham Transmissions, Inc.. 
enee Falls, Wis 
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Agricultural universal 
joints 

Catalog J-1960-1 devotes 66 pages 
to universal joints for the agricultu: 
al and implement fields Sections 
cover universal joint engineering data 
the various sizes of Type LRA for 
wide-angle operation of farm ma 
chines, stub shafts, rollers and pro 
pellor shafts, lubrication, assembly 
instructions and ordering informa 
tion. Many sectional drawings and 
illustrations. Mechanics Universal 
Joint Div., Borg-Warner Corp., Rock 
ford, Ill 
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Steel conveyor belts 


Steel plates with flat carrying sur 
faces are linked chain wise by ] king 
pins inserted through embossed 
shoulders on the undersides which 
serve as combination hinge and bear 
ing. These shoulders act as cogs, mesh- 








LITERATURE 


ing with the grooves of the steel 
pulleys. Bulletin FV-1 gives full di- 
mensional and price data on these 
Flat-Veyor Belts. They are easily 
adapted to any required center dis- 
tance by installing or removing the 
interlocking plates. Maurey Mfg 
Corp,. Chicago, Ill. 
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Speed reducer catalog 
New Insco Step Function Speed Re- 
ductor is described in detail, plus 
seven individual studies of new de- 
signs based on this patented princi- 
ple. Speed Reductor provides 10 
ratios from 1:1 to 1000:1 in a single 
unit, desired ratio easily selected by 
turning a dial. Insco Co., Div. of 
Barry Wright Corp., Groton, Mass. 
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Motor glossary 


Featured in one of the issues of the 
“Bodine Motorgram” (Vol. 40, No. 
6) is a short compilation of terms 
commonly used in dealing with frac- 
tional hp motors. Bodine Electric Co., 
Chicago, Ill. 
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SHAFT MOTION 


INDICATOR 

PROTECTS MACHINERY 

BY INDICATING STOPPAGE 
DUE TO OVERLOADING 
OR MALFUNCTION 


if conveyor should break, slow or stop. 
C: On boot pulley, signals slowdown, 
stoppage, slippage due to overload, 
boot pulley out of adjustment. Helps 
prevent fires. 

D: On screw conveyor, warns of slow- 
down due to cverloading. Prevents 
damage. 

E: On rotary feeder, warns of slow- 
down; prevents plugging damage. 
Roto-Guards can be wired into inter- 
lock system; stoppage of one com- 
ponent automatically stops others; 
prevents damage. 


Write for Bulletin RG-21 
or call VAlley 2-6952 


ecu coauat O-GUARD 


MOTION INDICATOR 


A and B: On end return idlers, TS 


¥Y-belt bulletin 

Design advantages and features of 
all R/M V-belts are detailed in Bul- 
letin M-201 (8 pages). Includes 
R/M Condor V-belts and patented 
R/M FHP V-belts for heavy and 
light duty, short and long center ap- 
plications. Also covers Condor Double 
V-Belts for serpentine drives; R/M 
CX fully molded V-belts, notched for 
efficient use with small sheave, high 
speed drives; and patented Poly-V 
Drive which needs only 3 cross sec- 
tions to fit all drives from 1/20 to 
1700 hp. Raybestos-Manhattan, Inc., 
Manhattan Rubber Div., Passaic, 
N. J. 
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Electric disc brakes 


Bulletin 605 gives complete engineer- 
ing and dimensional data on a line 
of magnetic dise brakes. Includes H- 
40 series with torque ranges of 1 lb 
ft and 3 Ib ft for mounting on 40 
frame Pade the HTC-50 series from 
1% to 15 Ib ft for frame sizes 55C, 
66C, 182 and 184; the HT-70 series 
from 10 Ib ft to 105 Ib ft adaptation to 
213C, 215C, 254UC, 256UC, 284UC. 
286UC; the H-80-7 series for special 
adaptation to older frame 
the new 42,000 series with 


motors; 
torque 






































8 Te 





II 

















(i) 
AT Lf 











THE BIN-DICATOR CO. 
13946-E3 Kercheval « Detroit 15, Mich. 


We Sell Direct » Phone Orders Collect 
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EVERY 


Abart carries no stocks . . 
cut to order. Any type of gear... 
rial, in any quantity. 96 D. P. to 5/7 D. P.—1/4” 
P.D. to 18” P.D. 


ranges from 125 Ib ft to 575 lb ft 
for NEMA frame sizes 324U through 
405U. Stearns Electric Corp., ‘Mil- 
waukee, Wis. 

Circle No. 310 om Reader Service Card 


Sheave guide 


Catalog Section 83-A lists 410 stock 
sheave sizes—from a 3.4 in. dia., 3 
Ib sheave to a 70 in., 2800 lb one. 
Catalog adopts sheave simplification 
program of the Multiple V-Belt Drive 
and Mechanical Power Transmission 
Association, and Rubber Mfrs’ Associ- 
ation. Lists dimensions and weights, 
including A&B-, C- and D- section 
standardized QD sheaves; standard- 
ized QD bushing and keyway dimen- 
sions; stock bushing bores and key- 
ways; sheave groove dimensions and 
tolerances. Fort Worth Steel & Ma- 
chinery Co., Fort Worth, Texas. 
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Electric speed 
measurement systems 
Self-generating, 3-phase electric speed 
measurement systems for heavy-duty 
operation will measure rotary move- 
ment with accuracy of .3 of 1% of 
full scale within the linear range 


gear is custom-made 


SPUR, SPIRAL, BEVEL, HELICAL, 
INTERNAL, WORM, RACK, SPROCKET, ETC. 


We deliver to your exact specifications 


- every gear is precision- 
from any mate- 


Send B/P and specs or sample 
for estimate 


WRITE FOR ABART GEAR BULLETIN 


TTL TLL ERIC Oe 


4833 WEST 16th STREET . 


CHICAGO 50, ILLINOIS 
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Bulletin 1000 divides into four com- 
ponent part sections—electric tachom- 
eter generators, electric tachometer 
indicators, explosion-proof housings 
and electro-mechanical vibrators. 
Easy-to-read scale chart to find rpm 
range for a specific drive ratio from 
35-35,000 rpm. The Meriam Instru- 
ment Co., Electronic Div., Cleveland, 
Ohio. 
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Belt drive selector 


Tens-A-Matic Bulletin 5A contains a 
simple selection chart, based on all re- 
rated NEMA motor frames, for belt 
drives. Maintenance records from 
automotive foundries, paper mills etc 
indicate savings up to 900% on belt 
drive adjustment and maintenance. 
Industrial Marketers, Ferndale, Mich 
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Anti-scoring lubricant 


CMD 
will 


inch 


Extreme Pressure Lubricant 
withstand 20 tons per 
without breakdown. Uses in- 
clude lubricating lathe centers, steady 
rests, thrust bearings, die set posts 
ete. Chicago Mfg. & Distributing 
Co., Chicago, Ill 
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Step-servo motors 

Data sheet, Form 155, gives applica- 
tions and specifications on over 20 
different step-servo motor models of 
the magnetic detent type, using 
transistorized logic circuitry. Frame 
sizes run from Bu Weps size 5 to 23. 
A brief explanation of how 
servo operates, with illustration of a 
typical digital to analog conversion 
circuit. IMC Magnetics Corp., West- 
ern Div., Maywood, Calif. 
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step- 


Ball bearing screws 

and splines 

Basic principles, types and applica 
tions of ball bearing screws and 
splines are illustrated and described 
in 1961 engineering data book 61-E. 
Also contains design data, sample 
problems, information on lubrication, 
size ranges, critical speeds, finishes 
available and mounting methods 
['wenty-four pages. Saginaw Steering 
Gear Div., General Motors Corp., 
Saginaw, Mich 
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Manufacturing catalog 


Describes facilities 


available to the industry and reports 


and _ illustrates 
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| 
| AUTOMATIC 
Bm CLUTCHES AND 


TRANSMISSIONS 
FOR EVERYTHING THAT MOVES 


_ 


CUSTOM DESIGNED to rigid specifications; 
engineered and operation-tested to meet the 
highest performance standards; then mass 
produced to match production schedules. 24 
years experience supplying special design 
clutches and transmissions to manufacturers 
of scooters, golf carts, industrial equipment, 
helicopters... almost anything that moves. 
Write for information on Golebery clutch and 
transmission engineering service from 
“product design to assembly line.” 


SALSBURY 


ek 2 Bek 2 Benen, | 


1161 E. FLORENCE AVE., LOS ANGELES 1, CAL. 





NEW LOW COST 
STEEL PINTLE 
CHAIN 


Locke “600” Series Steel Pintle Chain 


is designed for industrial and agricultural 


applications where cost, 
adverse operating conditions, 
low maintenance requirements 
or use with cast sprockets 
are governing factors. 


TI 
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The new chain is produced to exceptionally 
close dimensions and pitch uniformity from high 
tensile, heat treated steel. A number of attach- 


ment 


links are available for use 
applications. 


in conveyor 


Low costs result from automatic forming and 
assembly methods. If your application has cost 
limitations which prohibit use of roller or malle- 
able pintle chain, write now for information on 
Locke “600” Series Steel Pintle Chain — avail- 
able on request in Catalog 60. 


OCKE STEEL CHAIN COMPANY 


1246 SABINE STREET, HUNTINGTON, INDIANA 
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on recent advances in radar and 
tracking antennas, navigational com- 
putors and indicators, precision gear 
trains and missile control equipment. 
Catalog No. 250, 12 pages. Sterling 
Precision Corp., Instrument Div., Port 
Washington, N. Y. 
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Gear clamp and 
coupling catalog 


Catalog No. 99 details a complete 
line of gear and synchro clamps and 
precision couplings for most mechan- 
ical and electro applications. Stamco 
Corp., Div. of Tech-Ohm Electronics, 
Inc., Long Island City, N. Y. 
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Synchro and resolver 
specifications 


lo simplify selection of precision 
control and torque synchros and re- 
solvers, 4-page condensed catalog 
lists over 100 standard MIL-S and 
high accuracy units available for im- 
mediate delivery. Arranged by func- 
tion, frame size (from 8 through 23), 


type no., govt. designation, fre- 


FUNK 


MODULAR 


quency, voltage rating. Outline 
drawings given for each. Vernitron 


Corp., Carle Place, L. I. 
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Magnetic particle clutches 
A four-page brochure illustrates with 
performance curves and data the 
characteristics of Type MPC-15 Elec- 
tomic Magnetic Dry Particle Clutch 
and Type MPB-15 Brake. Fast re- 
sponse time of these units is better 
than 5 milleseconds. Technology In- 
strument Corp., Acton, Mass. 
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Oil Bulletin 


Technical Bulletin No. 66 gives data 
and recommended use for eleven 
straight distilled Circo Oils with 
viscosities ranging from 55 SUS at 
100 F to 140 SUS at 210 F. These 
oils are for hydraulic and circulating 
systems operating below 120 F where 
oil is contantly replaced because of 
leakage or where Fuller’s earth filters 
are used. Also for once-through appli- 
cation to plain bearings. Sun Oil Co., 
Industrial Products Dept., Philadel- 
phia, Pa. 
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CONTROL 


BOTH 


SPEED AND | 


DIRECTION 


On this Scoopmobile ‘‘Mixermobile,” a FUNK Revers-O- 
Matic® Drive instantly and smoothly changes both speed 
and direction of travel with just one lever. 


The FUNK torque converter automatically adjusts power 


New top filler cap — no 
need to remove reservoir 


desired 


to speed and load. A 4-speed transmission helps hustle 


heavy loads. 


Just one example of how FUNK MODULAR POWER UNITS 


Extra-high surge level 


may be combined—in an unlimited number of arrangements 


—without special engineering costs. 


Let FUNK help solve your power transmission problem. 
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Compare these 
BETTER DESIGN FEATURES! 


Rugged reservoir construc- 
tion — reduces breakage 


Remote mounting 


Dustproof construction 


Rotary actuator catalog 
Complete line of hydraulic rotary 
actuators is detailed in a 16-page cata- 
log. Called Hyd Ro Ac, the new line 
carries five different standard sizes, 
with torque range from 1500 to 702.- 
000 in. Ib at 3000 psi. Operating pres- 
sures from 250 to 3000 psi, efficiency 
of 95% or over. Houdaille Industries, 
Inc., Buffalo, N. Y 

Circle No. 322 on Reader Service Card 


Control pilot devices 

GEA-7302, 8-pages, presents General 
Electric’s line of control pilot devices 
which includes pressure and vacuum 
pressure governors, plug- 
ging and anti-plugging switches, float 
switches, pilot switches and manual 
reversing switches. Rating and nomen- 
clature charts, photos and diagrams, 
with optional accessories listed. Gen 
eral Electric Co., Schenectady, N. Y 
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switches, 


Belt catalog 


Features the Vari-Speed Belt, avail 
able in widths from 7/8 to 4 in 
(Twin belt sizes 7/8 and 1 in. wide, 
single link sizes 13/16 and up 

Tabulates prices, explains how to take 
belt apart and assemble, and gives 


Oil-Rite 


CONSTANT LEVEL 
OILER 


OlL LEVEL 


Protects bearings by 
automatically maintaining 
a constant oil level. 


Only Oil-Rite Constant Level 
Oilers bring you all these 
greatly improved features 

There are many applications 
where they can be used advan- 
tageously to maintain oil at a 
constant level. Ring oiled and 
anti-friction bearings, gear box 
es, pillow blocks, pump hous 
E ings, etc. are only a few ideal 
if installations. 

Let us show you how these 
and other new Oil-Rite de- 
velopments can save you costly 
maintenance and down time 
through better lubrication, 


Complete application engineering service available. 


Send for FREE catalog today. 





OILING SYSTEMS © VALVES 
DISPENSERS © OIL GAUGES 
CHAIN OILERS © Oil CUPS 


Box 577-G, 
Coffeyville, 
Kansas 





Oil-Rite 


CORPORATION 
2329 Waldo Boulevard, Manitowoc, Wis. 
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some details on Hypowa detachable 
link V-belting. Brammer Corp., New 
York, N. Y. 

Circle No. 324 on Reader Service Card 


New model reducers 
Engineering Catalog RCB highlights 
the new “Radicon” line of enclosed 
fan-cooled worm gear drives. The 32- 
page booklet lists AGMA standards 
to which all Radicon units are rated; 
explains fully all ratings and load 
data; and provides complete descrip- 
tions and dimensions of 12 models. 
Foote Bros Gear & Machine Corp., 
Chicago, Ill. 
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Tunnel digger 

That bores holes 29 feet in diameter 
is described in feature article of com- 
pany magazine. A 4-page insert gives 
details of a new mechanical transmis- 
sion-torque converter package. Twin 
Disc Clutch Co., Racine, Wis. 
Circle No. 326 on Reader Service Card 


Chains and sprockets 
Catalog takes 14 of the most popular 
types of chains used in industry and 
tells all about them in 168 pages. Also 
covers hub classes, sprockets, attach- 
ments and drive chain data. Jeffrey 
Mfg. Co., Columbus, Ohio. 


Circle No. 327 on Reader Service Card 


Standard, from stock, or 


Custom-Made 
to Your "Specs" 
at Low Cost. 


DIE-CUT 
ROLLER 
CHAIN 
Sprockets 


a. 
_ i, Ly te a 





76 Standard Sizes, for A.S.A. No's 35, 40 and 41 chains, in stock 


for immediate delivery. 


Adjustable speed drive 
Bulletin GEA-6885 has 12 pages of 
data on the Kinatrol line of eddy cur- 
rent coupling adjustable speed drives 
for 5 to 100 hp. There’s information 
on the eddy current coupling opera- 
tion principle, as well as on torque 
capabilities, regulation and operation 
of the packaged drive. General Elec- 
tric Co., Schenectady, N. Y. 
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Variable speed drives 

For fractional hp applications are 
listed in a 16-page catalog. Includes 
diagrams and tips on installation and 
answers general questions on the use 
of mechanical variable speed. Zero- 
Max Co., Minneapolis, Minn. 
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Monitor vibration switch 
Uses pneumatic lines for power. It is 
said to be sensitive to even high fre- 
quency low-level vibration. A bypass 
valve in a pneumatic line opens, and 
exhausts line pressure to atmosphere 
which operates a shut-down sequenc- 
ing gear. Bulletin gives details. Robert- 
shaw-Fulton Controls Co., Anaheim, 
Calif. 
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An! 


GEARING FOR 
PROFITS? 


Check Y our Gear 
Rack Requiren 
with B) 

The dire 


reque 

costs you 

and may mean new 
savings for you in 
your gear purchases. 
Send for our 
explanatory brochure 


“Gearing For Profits.” 


BRAUN 
GEAR COMPANY 


243 Richmond Street 
Brooklyn 8, New York 


~ Couplings for Power Transmission 


Gear-Grip...)» 


The most revolutionary 
Flexible Coupling Design 
Development in a century! 


@ Now available for subfractional, 
fractional and integral H. P. 


Coupling 


Ability of rubber Fiex-Elements to float be- 
tween captive end fittings distributing load 
similar to universal joint action. 


Load Ranges—1/12 H.P. through 30 H.P. 
Shaft Sizes—'‘/e through 17. 
Specified exact length to design require- 


ments per series. 


Prevention ef end thrust among many other 


design advancements.* 


Dyna-Line 


Also hub types, special holes, ring types and others in- 


cluding sprockets to your own “specs” 


can be furnished 


quickly in small lots or production runs. 


Dayton Rogers’ short run stamping 


“know-how”, the 


result of 35 years experience, keeps costs down. 


The finest flexible cou- 
pling in single unit con- 
Rere—qpetiaetly designed 


or fractional 


to design speci- 


@ Lengths varied 
4 fications 


Save with die-cut sprockets made by the 
Dayton Rogers method. 5R 4R 3R 2R IR oR oor 


Write for complete details and representative 
costs or submit requirements for quotation. 


Dayton ROGERS 
Pe Masupac Ce ting Congpany 


each series. 


@ True Flexibility and Torsional @ Load ranges—1/15 to 12 H.P. 
Resilience for quiet, load-plus @ Shaft sizes—3/16"" to %"" 
power transmission without ex- @ Lowest O.D. for highest torque 
treme deflection or twist. capacity. 


Write for Catalogs and Technical Bulletins. 


GUARDIAN PRODUCTS CORP. ..i2:.5.2852"*,3- 
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MEN 


of the power transmission field 


Formsprag promotes Wrobel 
Formsprag Com- 
pany advanced 
Tad C. Wrobel 
from special or- 
der department 
manager to pro- 
duction control 
manager of their 
Warren ( Detroit) 
plant during No- 
vember. 

Wrobel joined 
Formsprag in 1956 as a lab techni- 
cian, became general foreman in 
1957, was named manager of quality 
control of parts in process the fol- 
lowing year. He was manager of the 
special order department from 1959. 

A senior member of the American 
Society of Tool and Manufacturing 
Engineers, he also belongs to the 
American Society for Quality Control. 


WROBEL 


Three new plant 
managers at Link-Belt 


Link-Belt Company announced gen- 
eral managers for three of its plants. 
T. Webster Matchett, former man- 
ager of the Caldwell plant in Chicago, 
was made general manager of the 
Pershing Road plant. George Rams- 
den, general manager of the North 
Central Div. in Minneapolis, succeeds 
him at the Caldwell plant, while Ger- 
ald A. Stone, district manager of the 
Dallas office, moves to Minneapolis. 


New works manager 
at Warner Electric 


Paul A. Whaley, appointed works 
manager at Warner Electric’s Beloit 
plant, will be responsible for coordin- 
ating manufacturing operations for 
the automotive and industrial di- 
visions. Holder of a master’s degree 


62 


in industrial engineering from Vir- 
ginia Polytechnic, he was formerly 
plant manager of the Dynacolor Corp. 
in Aurora, Ill., and before that chief 
engineer of the Delco Appliance Div. 
of General Motors Corp. in Rochester, 
N.Y. 


Heilig sales manager 

for Loctite Sealant 

Charles E. Heilig, Jr., recently ap- 
pointed sales manager of the Ameri- 
can Sealants Co., will plan and con- 
duct the year’s sales program for 
Loctite Sealant. He will work at the 
company’s new plant in Hartford, 
Conn. 

Heilig is a mechanical engineer- 
ing graduate of Pennsylvania Uni- 
versity, and has had experience both 
as a design engineer for Philco and 
as a salesman with the Tinnerman 
Products Co. While with Tinnerman, 
he won a sales award for tripling the 
volume of the middle Atlantic terri- 
tory. 


REYNOLDS 


Hoover makes Reynolds 
eastern zone manager 


W. D. Reynolds moves up to east- 
em zone manager for Hoover Ball 
and Bearing Co. from his former posi- 
tion as sales engineer for the south- 
eastern states. He will maintain head- 


quarters in Hackensack, N. J., where 
Hoover operates an assembly plant, 
warehouse and sales office. 

At the same time Harold A. Stewart 
was appointed regional sales engineer 
at the Hackensack office, covering 
the New England territory. 


Teague joins Woods 

Richard A. Teague, formerly with 
Douglas Aircraft Co., joined the sales 
force of T. B. Wood’s Sons Co. as a 
sales trainee. A BSME from North 
Carolina State (1957), he took grad- 
uate courses in mechanical engineer- 
ing at Kentucky University while 
working for IBM as a design and de- 
velopment engineer. 


Three promotions at 
Norma-Hoffman 


From Stamford, 
Conn., Norma- 
Hoffman Bear- 
ings Corp. an- 
nounced that 
William B. Clark 
becomes man- 
ager or manufac- 
turing engineer- 
ing; Frank H. 
Rae, chief proc- 
ess engineer, and 
David Albert, superintendent of in- 
spection and quality control. 

Clark, previously superintendent of 
inspection and quality control, will 
supervise all the company’s engineer- 
ing manufacturing activities, cover- 
ing the entire line of precision ball, 
roller and thrust bearings at the 
Stamford plants. 

Rae, who has considerable experi- 
ence in research, will be responsible 
for development of new manufactur- 
ing techniques. Albert, until now 
chief customer representative, has 
previously served as quality control 
engineer with Norma-Hoffman. 


CLARK 


Application engineer 
for Web Controls 
Harry F. Woelk, application engi- 
neer for Web Controls Corp. of West 
Englewood, N. J., is now servicing 
accounts using web and _ filament 
machinery. He will specialize in the 
problems of torque and tension con- 
trol in the winding, slitting and edge 
guiding of paper, plastic, metal, etc. 
Woelk, who comes from Germany, 
has been with the company since 
1954 as a designer, after holding 
posts as plant engineer and designer 
with various firms. 
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Micro Packaging 
STOPS Gear Damage! 





ln Storage... tn Transit — MICRO'S Unique Packaging System 
Assures Protection, Economy and Convenience. 


This highly successful gear packaging system 
was especially developed to save time and 
money for users of MICRO gears. When you 
buy your gears from MICRO, you can count 
on these extra benefits: 


NO HANDLING DAMAGE — Packed, first, in 
close fitting cardboard tubes, and then in heavy 
wirebound cartons, MICRO gears can’t get 
nicked or scratched. 

EASIER HANDLING—Gears can remain in their 
tubes until ready for assembly. They stay 
protected and can be handled in multiples 
instead of one at a time. 

FASTER INVENTORY CHECKING ~— Each tube 
is clearly marked with quantity and part 


ay, 


& 


number to make counting easy—helps keep 
stock from running low. 


CUT COSTS—This exclusive MICRO packaging 
actually cuts your gear cost. The savings re- 
sulting from cheaper packing material and 
faster handling are passed on to you. 


Gears reach your assembly line factory fresh 
from MICRO’S plant. The fine gears you buy 
need this modern protection—so investigate 
the savings that MICRO Special Gear Packing 
can give you. 

WRITE FOR NEW BROCHURE 

Get full details on the many MICRO 

services that will help solve 

your “Gearaches”’. 

It’s free .. . write today! 


PRECISION GHAR & MACHINE CORP. 





1733 EAST 30th STREET « CLEVELAND 14, OHIO 


TELEPHONE: CHrery 1-6678 
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PATENTS 


Overload Clutch 


U. S. Patent No. 
land, Ohio. 


2,893,527; Joseph M. Kalajfsky, Cleve 


Overload force is sufficient to move the knee joint of 
a toggle linkage through dead center position. The 


movement can directly, or through a suitable linkage. 
free the driven member of the clutch. 


Planetary Gear 


U. S. Patent No. 2.893.268: Julius Liebel, Nurnberg, 
Germany, assignor to M.A.N. Maschinenfabrik Augs 


berg-Nurnber, A. G. Nurnberg, Germany 


A gear drive for motor vehicles has a drive shaft 
mounted inside the hollow axle shaft. with clearance 


lh 


Nib. 


x 
x 


ee ne ee ee ee 
\ 
[= i 
- « 
, 
. 3 . 
id 


ee |i 
gst! 
ff 


for normal misalignment. The drive shaft transmits 
power to planet gears flexibly mounted on a face plate 
that, in turn, is solidly attached to the driven axle. 


Flexible joint 


U. S. Patent No. 2,917,909; Willi Josutis, Stuttgart- 
Stammheim, Germany. 
Designed to transmit torque between a pair of gen- 
erally aligned shafts with ends of polygonal cross 


section, this coupling is made up of a number of con- 
centric tubular elements made from helically-wound 
wire. Alternate layers of helically wound wire are 


of opposite pitch. A number of turns of wire at each 
end of each coil are fastened together and to the 
adjacent coil to provide solid portion for attachment 
of the end fittings. 


Variable Stroke Mechanism 


l S. Patent No. 2,892,352; Royal Bartlett Saalfrank, 
Gulfport Fla., assignor to Milton Roy Co.. Philadelphia, 
Pa 
\ variable stroke reciprocating motion is developed 
from a uniform high-speed rotary motion. As worm 


gear rotates about the driving 
throw of the piston rod. Strok« 


gear axis, it alters the 
> length is controlled by 


turning an indicator dial on top of a threaded spindle. 
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announces... 
new line of UNIVERSAL JOINTS 


FOR APPLICATIONS UP TO 1750 RPM. 


Standard and Heavy Duty 
Single Joints—Type D 


Standard Double Joints—Type DD 


This high quality line of 
universal joints is avail- 
able in a wide range of 
sizes and types for all 


ieee tate industrial applications... 


@ .10 to 250 HP. at 100 RPM. 

@ Standard joints operate at speeds to 1500 rpm., heavy 
duty to over 1750 rpm 

@ Single joints operate through full 40° working angle, 
double joints 80 

@ Boot provides effectivé means for proper lubrication 
... eliminates dust ...can be removed in field 


Request recommendations. 
Ask for Bulletin U-60. 


FIRST NAME IN LOVEJOY FLEXIBLE COUPLING CO. 


UNIVERSAL JOINTS 
4852 W. Lake St. Chicago 44, Ill. 


1. >, NEW—TAKE UP FOR CHAIN 
_ ot f - AND BELT DRIVES 


Shoft 
Mounted 


4 


Mounted \ THE 


UNIVERSAL 


j DRIVE TENSIONERS 


‘ 


Patent Pending 
Controlled tensioning eliminates 
shock loading through excessive chain vibration, and 
horsepower loss through belt slippage. 


@ ROTATING ARM ACTION 
FOR GREATER ADJUSTMENT 
@FULL 360° POSITIONING 


a. ee BRONZED | 
A low cost tensioner for single anc ' 
multiple width drives that is more 3 BUSHE D IDLERS 

¥ 


adaptable to machine frames. See | 14 SIZES 


0 ower Transmission Distrib- 
Pee Sene SAAR aH AVAILABLE FROM STOCK | 
utor or write... Ratdeieteemnincatate moana 


BREWER MACHINE & GEAR CO. 


1441 N. 2nd St. St. Louis 6, Mo. 


Circle No. 5 on Reader Service Card 








aA ‘ ' Cartridge-packed lubricant 
Circle Reader Service Card from this list Keystone Lubricating Co. 

for New Product information or Literature Aluminum integral motor 

Franklin Electric Co. 








NEW PRODUCTS Radial air gap motors 
Fairbanks, Morse & Co., LITERATURE 


start on page 16 circle no. Electrical Div. a7 : 
Air clutch Single-end magnetic clutch start on page 91 circle no. 
Horton Mfg., Inc. “ae — Corp., Flexible cushion couplings 
New Syncrogear reducers er sv Dodge Mfg. Corp. 
U. S. Electrical Motors, Inc Nylon tubular bars Cast-tooth sprockets 
Variable speed drive 202 . Polymer Corp. : Link-Belt Co. 
Gerbing Mfg. Corp. Cam follower bearings Product line preview 
Differentially coupled clutches . .203 : Bearing Div. of McGill Mfg. Co., Inc. Twin-Dise Clutch Co. 
Marketing Computors, Inc. Standard flexible couplings ....218 Lightweight transmission 
Sight feed valves 204 = 3. White Industrial Div. Clark Equipment Co., 
Oil-Rite Corp. tl niversal joints ste eeee .219 Transmission Div. 
ss i amie Lovejoy Flexible Coupling Co ball : 
Miniature ball joint 205 Variable speed drives ..........304 


J. J. Tourek Mfg. Co. NEMA rerated motor 220 Graham Transmissions, Inc. 
Lima Electric Motor Co., Inc. 


Fork-lift truck transmissions ....221 
Allison Div., General Motors Corp. 

Linear power actuator 222 
Hoover Electric Co. 


Agricultural universal joints ....305 
Mechanics Universal Joint Div., 
Borg-Warner Corp. 


Variable speed transmission ... .206 
Roberts Electric Co. 

Stationary magnet clutch 207 
Stearns Electric Corp. 

Precision Spiroid gears 208 High torque motor 223 ~ - 
PIC Design Corp. Airborne Accessories Corp Speed reducer catalog ......... .307 

Photoelectric tachometer ......209 Heavy-duty differentials . . Insco Co., Div. of Barry Wright Corp. 
Servo-Tek Products Company PIC Design Corp. ea Motor glossary 

Planetary gear reducer ........ Enclosed single phase motor .... Bodine Electric Co. 
Crichton Co. Brook Motor Corp. FRO TTT TET eer. 


Air friction clutch/brake ..:... Flat nylon washer Raybestos-Manhattan, Inc., 
Sommer Associates Nyltite Corp. of America Manhattan Rubber Div. 


Steel conveyor belt ............306 
Maurey Mfg. Corp. 


Fractional hp motors Universal multi-ratio gear box .. Electric dise brakes ............: 
Leece-Neville Co. PIC Design Corp. Stearns Electric Corp. 

Industrial air clutch/brake Pulse lubricator ae Sheave guide Seesececcvecsece cOkn 
Mid-States Industrial Clutch Co., Inc. Hannifin Co. Fort Worth Steel & Machinery Co. 

Electric speed measurement 


systems 
Electronic Div. 
Bele drive selector ............ 
a Industrial Marketers 
Anti-scoring lubricant ... . : 


Chicago Mfg. and Distributing Co. 


Step servo motors 
IMC Magnetics Corp., Western Div. 


Ball bearing screws and splines . .< 
Saginaw Steering Gear Div., 
General Motors Corp. 
‘ * Manufacturing catalog 
® Sterling Precision Corp., 
ssociate Engineer: | Instrument Div. 

| Gear clamp and coupling catalog .¢ 

To analyze transient conditions in nuclear reactor sys- Stamco Corp., Div. of 


tems; develop equations that describe th slear and Tech-Ohm Electronics, Inc. 
S$, Geveiop equations tha escribde e nuciear anc Synchro and resolver 


thermal conditions within system components and the specifications 
application of analog and digital computers to the Vernitron Corp. 


: i i thace aanat: ty 7 Magnetic particle clutches 
solution of these equations. Should have a B.S. and Technology Instrument Corp. 


M.S. degree in engineering, physics or mathematics, Oil bulletin 
and related experience. Sun Oil Co., Industrial Products Dept. 
Rotary actuator catalog 
Houdaille Industries, Inc. 
If you qualify for the above position, write immediately | Control pilot devices 
to: Mr. C. §. Southard, Westinghouse Atomic Power General Electric Co. 
Division, PO. Box 355, Dept. X-47, Pittsburgh 30, Pa. Belt catalog 
Brammer Corp. 
New model reducers 


. 
West Foote Bros. Gear & Machire 
i n 9 0 us e Tunnel digger 
Twin Dise Clutch Co. 
Chain and sprockets 


ATOMIC POWER DIVISION | _ Jeffrey Mfg. Co. 
FIRST IN ATOMIC POWER Adjustable speed drive 


General Electric Co. 
Variable speed drives ..........329 
Zero-Max Co. 


Robertshaw-Fulton Controls Co. 
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Maxitorag 


Featuring these 


Chdianiage 


¢ Compact and Simple Design 
Built to American Standards 
Stationary Coil 

No Slip Rings or Brushes 
Self-Adjusting—Easily Installed 
Drag-free Floating Neutral 

No Stressed Levers or Parts 
Use as Brake or Clutch 


Standard Flange Cups Available 


*Patent applied for. 


y AZ / 4 
OPERATION INDUCED ENTIRELY BY Mbaguilic Shun 


The new Maxitorg #9000 Series Electric Clutch is a compact, 
self-contained unit with operation dependent upon induced 
magnetic flux. As shown in the drawing below, this new 
Maxitorq Clutch consists essentially of a sealed magnetic 


Path of magnetic flux 
is indicated by arrows. 


coil and housing arrangement actuating multiple discs which 
also act as the flux path. Because the coil housing, supported 
on anti-friction bearings, is stationary, troublesome brush 
and slip ring construction is eliminated. When energized, the 
entire assembly consisting of pressure plate, inner and outer 
discs, and buttress plate is locked together by the magnetic 
force passing through it. When de-energized, Maxitorg 
separator springs instantly separate the discs creating air 
gaps which help to break up residual magnetism. Com- 
pactness, fast response, and flexibility of control make the 
#9000 Series clutch or brake ideally su'ted for a wide range 
of applications. 


Write, phone, or wire Dept. PT now for Bulletin 90 des- 
cribing the most advanced design of electric clutches or 


brakes available today. 


ta Wale 


MAXITORQ 


Circle No. 22 on Reader Service Card 





“Well, maybe 
that's it. . . but are “No doubt about it! 
you sure it will do | saw one just like it in 
the trick?” POWER TRANSMISSION 
DESIGN.” 


Problems were meant to be solved .. and chances are good someone else is tackling a problem like yours 


this very minute. It's also a good bet that something seen or read in POWER TRANSMISSION DESIGN has 


helped provide a solution. 


POWER TRANSMISSION DESIGN is written by power transmission specialists for power transmission special- 
ists: men like you. It is edited to solve both original equipment and in-plant design and maintenance prob- 
lems. You are sure to find solutions to many of your problems between the covers of every issue. 


Take advantage of POWER TRANSMISSION DESIGN'S problem-solving editorial content. And, for full de- 


tails on any item described or advertised in this issue, just use the handy Reader Service Cards. 
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pute auapestens -- POWER TRANSMISSION DESIGN 
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